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TOUR 2X81 1 FULL SIZE FULL TRAVEL | 

KEYBOARD MAKES GRAPHICS, . ; ili 
| FUNCTION AND SHIFT LOCK i 
SINGLE-KEY OPERATIONS FOR 
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RADAR DOPPLER INTRUDER DETECTOR 


Detection range adjustable from 2m to over 20m er 
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MORE MODEL RAILWAY PROJECTS ie 


Remote control and computer interface for ig 
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Copies of issue 1 are still available for just 60p, and include all 
these interesting projects: 


Universal Timer. A comprehensive programmable controller for up to 4 mains 
appliances. There is storage for up to 18 program times, ons or offs and relay 
outputs. Complete construction details. 


Combo Amplifier. Superb 120W MOSFET power amp with low-noise BI-FET pre-amp a: wena ou 
having built-in flanger, inputs for guitars, keyboards or microphones, and five step oS aewtneg———] 
equaliser. Complete construction details. a ar | 


Temperature Gauge. Coloured LED indication of -10°C to 100°C. ? 
Complete construction details. ae 
ee 
Pass The Bomb! Low-cost easy to build electronic version of pass-the-parcel — ; 
keeps the kids amused for hours! 


Plus six easy to build projects on Veroboard: Car Battery Monitor — Colour Snap 
Game — CMOS Logic Probe — Peak Level Indicator — Games Timer — 
Multi-Colour Pendant. 


Issue 1 also included features on Videotext and How To Solder and feature series, 
Basically BASIC, Starting Point and Circuit Maker. 


All this for just 60p. Order As XAO1B (Maplin Magazine Volume 1 No 1) Price 60pNV 


Copies of issue 2 are also available for just 60p and include the 
following projects: 


Digital Multi-Train Controller. Our superb digital 
train controller can control up to 14 
locomotives individually on the same track. 
Any four loco’s can be controlled 
simultaneously. The unit has automatic short- 
circuit protection and because it uses digital 
control a DC supply is present all the time for 
Carriage lighting etc. The locomotive modules 
will fit in most modern O00-scale engines. 
Complete construction details. 


Multi-Mode Digital Stopwatch. Here's an easy-to-build stopwatch with accuracy and display to a 100th of a second. 
There is a large 8-digit display so that times of up to 24 hours can be shown. The unit can be operated in one of 


four modes: standard, sequential, split and rally. Complete construction details. 


> 


Home Security System. Full construction details of our new home security system 
offering a high degree of protection for domestic or commercial premises coupled 
with excellent long-term reliability. The unit's features are: six independent 

_ 2-wire or 4-wire operation, detects open or short circuit or just resistance 
tamper-proof main cabinet and external cabinet. The external cabinet 

Ss own protection as well. There are presettable entry and exit delay timers. 

‘extra peripherals being added each issue, this is a really versatile system. 


fPrcririe ys 


|_ Digital M.P.G. Meter. An easy to build device that will help you to make your motoring more 

economical. The unit ha rge easy to read LED display. Complete construction details. 
Baa Se be aa es eee derbi a 
Issue 2 also included features on CB Equipment, Workin with Op-Amps Part 1 and our regular feature series: _ 
Basically BASIC, Starting Point and Circuit Maker, Plus news of the Atari computer and video games, a'small fe 
solar cells and lots more. BR aS eS ce ae ae mt Cs 
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All this for just 60p. Order As XAO2C (Maplin Magazine Vo 
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FULL-SIZ 
KEYBOARD 


FOR ZX81 
MICRO- 
COMPUTER 


by Dave Goodman 


* Single key selection of Graphic symbols, 
Function mode and Shift Lock 





* Full size, full travel, 43-key keyboard 
* Two-colour legend for keys is the same as 


the ZX81 keyboard 


* Faster, more reliable entry — use it once and 
you won't be able to do without it again! 


upport systems for the Sinclair 

ZX81 are very much in demand at 

the moment and an add-on key- 

board with full size keys can offer a 

great improvement over the existing 

unit. Operation becomes more positive, 

unlike the ZX81's_ touch- keyboard 
where the only way to be sure you've 

p pressed the key correctly is to check on 
ee the screen. With this keyboard, the feel 
| Ze is similar to that of atypewriter and thus 
entry speed is far higher and much 

as more reliable. 

On the ZX81's touch-keyboard, to 
select a graphic symbol — first the 
Ae “shift” key must be operated and held 
___ and then the “graphics” key operated, 
then the “shift” key held and the actual 
te graphic symbol required pressed. On 
_ this keyboard simply press and release 
the ‘ “graphics 2” key. An LED gives an. 
indication that the mode is selected 
and the screen cursor changes to [G]as 
normal. Now any desired graphics 
ymbol may be selected directly with- 
out pressing or holding any additional 






























keya again to retur te 
LED eal ¢ 
Cursor: 


0 normal mode. The 


actsemg a function requires a similar ee, 
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ing a graphics 


pretation to selecti 
symbol. On this keyboard simply press 
an Zaleaee the © ‘function’ ‘key. The — 


sefeen| cursor changes to [F] and a & 


LED flashes once to indica | 
prods is selected. Nowe any oh a ! 
ae eaiee a mepane selected Cirectly 


without pressing or holding any dct 
tional keys. After selection the LED is 


extingt inguished and the screen ee 
ums automatically for normallentry. 


Press, , and release “graphics oy 


Finally, this keyboard has a “shift 
lock” key that electronically holds the 
keyboard in shift mode after that key is 
momentarily pressed. A second LED 
lights to indicate that this mode is 
selected. Pressing the “shift lock” key 
again, extinguishes the LED and returns 
the keyboard to normal entry mode. 

Our own experiments have proved 
that this keyboard is invaluable. No-one 
who tried it wanted to go back to using 
the touch-keyboard. Relief from neck- 
ache was one often cited advantage! 
Users described how with the touch- 
keyboard one looks down to the left or 
right to read the program to beentered, 
then at the keyboard to select the key, 
then up at the TV to check the symbol 
has gone in, then often, back to the 
keyboard to roll the fi inger around alittle 
more because the symbol hasn't been 
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$11 =Grps2 
$12=Q 
S13 =W 


Table 1. Key function chart. es ure 


entered (apparently a common occur- 
rence), then up TV again, then 
When entering 
ra eles teal) 
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om 

licated operations — 
easily — _— often they could not do the - 
same thing on the touch- keyboard at E 
all! Everyone agreed that there was no 
alternative on the market and almost 
lynched the author to get their hands on . 
the prototype. 4 


Construction ve ‘i 


Begin by straightening and they 
the wire links of which there ooo au 
These must be fitted hen fit 
six diodes, taking caret snthe Bee 
band printed around the body with the 
white line printed on the pcb. Insert all 
the resistors. For those unfamiliar with | 
the colour code, a Chartis printed in thems 
resistor section of our catalogue or you a 
can use the Colour Wheel (XLO5F). 

Next fit the three IC's taking care > to 
ensure that they are the right way round 

and that all the pins come through the 
pcb. Polycarbonate capacitors are 
_ easily recognised by their. silver bodies. 

_ They fit directly ontothe pcb, butifthe 
J nt, aly (elo Ga whhed 












































is a ee elteninel as they’ ey are easily broken. 


Fit the > four | little disc ceramic. capaci: 
~ torsand aTthenthe axial electrolytic. With 
on that the 

around the thes canec torte 
the sana end asthe’ sig 

cba binaly ihe wot anasto 
shaped package aligns: 
Th te Woe printed on)the pcb: 
Push them down fo about Of lcm 
(Ain) from the pcb surface: 
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Figure 3. Pin-outs of components. 
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2X81 KEYBOARD 

Carefully solder all the components 
and links inserted so far, then fit the 44 
key-switches in position. Place a piece 
of stiff card on top of the keys, thenturn 
the whole assembly over and solder the 
keys in position. Make sure that every 
key is seated right down on the pcband 
re-solder if necessary. 

Check the pcb for solder splashes, 
dry joints etc, then double-check the 
position of every component and check 
that the polarised components (C11 
and all semiconductors) are correctly 
orientated. Fit and solder the two LED's 
either externally with two lengths of wire 
or directly to the pcb. If using our case 
then the height of the two LED's will 
have to be carefully adjusted. See 
Figure 3 for details of lead connections 
to the LED's. Finally fit and solder the 
two sockets to the edge of the pcb. 

Fit the white plastic caps to the 
keyswitches noting that two-position 
caps must be fitted in the ‘rubout’, 
‘print’, ‘newline’, ‘function’ and ‘shift 
lock’ positions, and the three- “position 
cap must be fitted over the two keys in 
the ‘space’ position. See Figure 4. 


Carefully cut the printed legend and fit . 


the pieces into the clear caps referring 
to Table 1. Then turn the transparent 
covers over and snap them into position 
on the keys. 


Connecting To ZX81 


Careful inspection of the two flexible 
cables will show that at each end a 
small strip of the insulating cover has 
| been removed one side of the cable. 
‘| Plug the two cables into the sockets on 
Fe Pn the keyboard pcb so that this uninsu- 
; lated strip faces the pcb. Carefully 
remove the feet on the ZX81 and 
‘unscrew the screws beneath them. 
Remove the base from the ZX81. 
Push the two new flexible cables 
_ through the slot in the ZX81 case 
» immediately above the ‘9’ and ‘@’ keys 
on the touch-keyboard. Then remove 
the five-way cable (from the touch- 
keyboard to the socket on the ZX81’s 
a _ pcb) from the socket. With reference to 
7,3 Figure 6 plugthe new 7-way cable in so 
: that the black stripe on the cable cor- 
responds with pin 1 of SK1 on the 
e board pcb and KBD4 on the Zx81 


Soe we 














eatin 


he black stripe on the new 10- 
cable corresponds with pin 1 of 


ped. Repeat this operation for the 8-way ; 


SWITCHES 
S434&44 





















Figure 4. Fitting of 3-way key cap. 
immediately beneath the hole marked 
+", 


Plug the adaptor into the ZX81 and 
plug the mains adaptor into one of the 
two sockets. Plug the keyboard into the 
other socket and switch on. LED1 
should flash on and then off and the 
meter should then read less than 1mA. 
If the meter reads negative or greater 
than lmA switch off immediately and 
re-check all your connections. 

If all is well, switch off, remove the 
multimeter and connect the centre 
conductor to the pcb by passing the 
bare end through the hole in the pcb 
marked ‘+V’ from above and soldering it 
underneath. Switch on again and test 
that the keyboard functions correctly. 

If the wrong characters are printed 
you have probably got the flexible 
cables plugged in the wrong way. Don't 
worry, this can’t do any damage. Unplug 
the 7-way cable in the ZX81, turn it over 
and plug it in again. If it still does not 
work do the same for the 10-way cable. 
If this does not work, reverse the 7-way 
cable again. 

When all is well, switch off and re- 














assemble the ZX81, folding the old — 


flexible cables back under the touch- 
.keyboard so that they cannot short 
anything out on the ZX81 pcb. The new 
Ey Doatd can now be mounted in 1 
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wer he Keyboard pcb and All on Hl : ne cea 
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and 1 g 7 viey te.ensurelcon 
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_~ the p te z es ) 
screened cable. Connect one endtothe . 


3.5mm jack pug infres 
and connect ae eee eee 
eroced the hole (from above) yan 
pcb marked {OP cand CHEER ine ac 

peb, Connéctalmiltimeterewitched te 
10mAC DC range or thereabouts with the 
po sitive lez Saeco to nelunterm 
nated 'c of the cable and'the 
egative lead’ to the je track on the pcb 


Ere iy Fs 
’ oe 


box if oat Switch on again. LED] 
will flash on and then off ae 
cursor should a ppear on ney oe 


ey is 
nected to a bitter/ inverter sae which 
together with ICld acts as a mono- 
stable. Operating S11 causes the out: 
put of IC1f to go low which in turn 
causes the output of IC1d to go high, 
holding the input of IC1f high’ for the 
period set by Cl, R2. “ie 
The output of flip- flop |C2b NOW N Bors 
high and turns on the pisteralfewich 
IC3a which operates the ‘shift’ f fun ction 
in the keyboard matrix: Also TR1 
conducts, turning on LED1. C2 dis- 
charges through R3 which delays the 
output from ICla from changing’ state. 
When it does change over IClaoperates 
IC3d which connects ‘graphics 2’ inthe 
keyboard matrix. Further operation of 
S11 repeats this seqtiencelecceputhats 
this time IC2b switches lowyand IC3a_ 
and IC3d arereleased.  —S 
$22, ype ‘function’ ‘key is Connect 5 

to |C1b. When operated, Operates — 
via D4 with C4 and R5. oo 
bounce: >biased and G5 Glschargesva S re- 
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SINCLAIR 2x81 PCB! 
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MAPLIN AT THE DAILY MAIL 
IDEAL HOME EXHIBITION 


T he “Daily Mail” Ideal Home Exhibition that was at Earls Court 
wer Exhibition Centre during March attracted over % million people. Many 


_ Atari computers were also being demonstrated and many of our more 
Wt popular lines were available for sale. Several thousand leaflets 
_ describing our new burglar alarm were taken by interested visitors. 
ui 
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ss _ DIGITAL MULTIMETER 


This incredibly low-priced meter is attractively styled in a two- 
____ tone brown plastic case with a tilt stand and front panel printed 
____in five colours for easy function identification. The easy-to-use 
__ push-button range selectors permit one hand operation. Now 
ae just look at this incredible specification. 


Spear } 

General 

ioignerg 3% digit LCD with auto-zero eee auto-polarity. 
Operating temperature: 0°C to 50°C 

Storage temperature: -35°C to 65°C, battery removed 
_ Low battery indicator: “LO BAT” appears on display during last 20% of 
RS _ battery life 

_____ Weight including battery: 400g 

$e A Size: 170 x 89 x 38mm. 

re Calibration adjustment: 3 readings per second. 
SA are +.(% of reading + no. of digits). 


‘i “pe Voltage 
Ranges: 200mV, 2V, 20V, 200V, 1000V 
__ Resolution: 100uV. on 200mV range 

r mp aceuracy 0. 5% 













Becurent ad SS © a a ee 

Ranges: 200uA, 2mA, 20n ANO AVE PaaS 
Resolution: Jom 20h eke hoe. e,, 
q - 


é ON 2A ranges 
Burden voltage: 200m max a 


ete coed) he 
Se ae witchi 
2 eae 


7 i a 24,204 

Ranges: 3 
Resolution: 100uV on saa 7 
Accuracy: 45Hz to 400Hz mv 


Garvey Caters sensing, C cellireteal toned ENBotdneerO 


hae impedance: 10MQ 
Overload protection; ee 
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ce of them visited our stand where our organ was on demonstration. The ° 


a verload ccprotectionsé 63mA fuse 
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BREADBOARD 1982 


Last year’s Breadboard exhibition was not as successful as we wou 
have hoped. The gate was well down on the year before and vee 
swingeing increase in the entrance fee upset many people who carne 
onto our stand to complain. The organisers did almost nothing in cur 
opinion to justify to the visitors, the cost of the entrance fee Ve 
therefore feel that we can no longer support this function and Macin 
will not be exhibiting at Breadboard 1982. 

At the present time we are negotiating with another organiser a &~ 
and better hobby electronics show, with computing anc ame*eur rac 
thrown in. If all goes well, the new show will happen in Decer-ver + 
year. More news in our next issue. 
























- SEQUENCER FOR 
5600S & 3800 SYNTHESISERS 


We regret that again there was insufficient 

space to include this project in the magaz- 

ine. Therefore we are making it available ona 
leaflet which is available now. 

Order As XH5S9P (Sequencer Leaflet) No charge 


The complete kit will also be available shortiy. 


, pies Order As LWG6W (Sequencer Kit) Price £125 


sd 





AC Current 

Ranges: 200uA, 2mA, 20mA, 200mA, 2A 
Resolution: 100nA on 200uA range 
Accuracy: 45Hz to 400Hz 

3% + 5 digits on 200UA range 

2% + 5 digits on 2mA range 

3% + 2 digits on other ranges 

Burden voltage: 250mV maxat full scale, 7O0OmV on 2A range fullsca 
Response time: <2 seconds 

Overload protection: A pair of fast switching, high current silicon 
and a 2A fuse 
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Resistance eee 
Ranges: 2000, 2k, 20k @, 200k, 2Ma, 20Ma 3; a 
Resolution: 0.12 on 200Q range Fe ON 
Accuracy: 0.5% + 1 digit on 200Q range, 0.5% + 2 -agisG on 12 zc 
ranges, 2% + 1 digiton 20Mrange ; 
souen Circuit voltage: Selectable - high Sa 8V, low <0.5 








sin 


us overload eu ae des- 
r has transient protection on all volta Be 

¢ anges up to 0 6K. Also the input to the A 
protected agains ‘overvoltage. The ncierreatites 
a standard PP3) ek ery Gost supplied) , but thereiis a socket for 
connecting a 9V adaptor for mains operation and this input is 


ptotes ted 
The meter is s supplied with AmArGeS p probes and a circuit 
diagram. 















RADAR DOPPLER INTRUDER DETECTOR | \ Ya 


by Dave Goodman 








* Home Office type-approved microwave Doppler Siig Oe 
detection system with up to 20m range i * ohigear 
* Single unit covers a wide area IAs bs am 


* Not susceptible to instability or interference from | 
, sound or light 


* Complete unit in 133 x 70 x 38mm box can be 
placed anywhere in area to be scanned 
* Unit may be hidden behind thin card or plastic 
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adie 
he Maplin RTX3 movement detec- tor which could switch up to 15V at 1A, which produces x. band “microwave 
tor utilises a specially manufac- but does not latch. Normally the unit energy. This diode requires an ex- 
tured microwave _ transceiver will be used with our controller unit to tremely -precise and — 
module, the CL8960. The module is which up to four of the radar modules supply which should b 
assembled and preset totransmitatthe could be connected. This control unit 160mA. WulIS US d 
_ required legal frequency of 10.687GHz can then be used to connect to our 
_ +12MHz (10,687,000,000Hz) with a Home Security System via the standard 





















oe peak transmission power of 10mW. Break Contact Module. The control 3 
; ? ee Ane extremely small wavelength interface is described later in this issue. . The ct oe ed bulk ae 
; cm) makes a very sensitive move- : : inti wer driven by TR: 
. ns ment detector with coverage of quite a Cir Cult Descri ption uples al f cee in the 





_ large area. In this design the range is The heart of the system is the power st 

adjustable from about 2m to 20m and CL8960 radar module which consists of ei pe eG other, | wa aveguide c a 

the edge of the range is fairly well- two tuned cavities or waveguides anda mixer diode which AaB 28 A 

_ defined wherever it is set. separate antenna which when fixed to ft There is a small hole between the two 
UW he unit when triggered operates an the module gives a gain of around 5aB. he waveguides so be 

internal LED and switches on a transis- One wevee ule contains a Gunn diode mle] € (ei) passes d y to he 
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i 1 Cir Cur cP gr ar im of Dog ppl ler unit. 


oth ante, 





ke 


ware 
“receiver, The reflected signals from the 


environmen ae ‘at Sects the same 





frequency as the transmitted ‘signal as 
one would e Stack MEMES if an object 
moves within the : sensitive area, the 
peflected! frequency changes slightly 
to ‘the Doppler effect (see box). 
: en a “small movement at this ex- 
tremely ‘high frequency can make 
Changes. of up to 50Hz (although of 
course this is only a minute change in 
percentage terms — less than 1 partin 
a hundred million). For example a 
movement of 1 metre per second will 
change the frequency by about 70Hz. 
This slightly changed frequency will 
interfere” with the transmitted fre- 
~ quency in the receiver cavity and 
_ produce a beat frequency equal to the 
_ change. This low frequency beat is 
_ output from the mixer diode at the 
_ terminal marked ‘AF’. The mixer diode 
t ‘requires biasing at about 38uA with a 
~ low impedance (6002), therefore TR4 
is required to be a common base 
_ amplifier with the bias current supplied 
_ by -R5. 
ae The AF signal is then AC coupled to 
1c2, ‘a non-inverting amp and C5 
ensures that only low frequencies are 
amplified. IC3b is a low-pass filter with 
cut: -off frequency around 40Hz. If 
iS _ higher frequencies are allowed to pass, 
_ the unit is prone to false triggering from 
ae for example mains-operated lighting, 
especially fluorescent lamps. The com- 
bined filtering in 1C2 and IC3b elimi- 
ai nates this possibility. 
IC3a is a variable gain amplifier 
which is preset by RV1 to allow you to 
a adjust the overall receiver sensitivity so 



















































_ tected, LED1 turns off after about 3 to 4 
Be Bee nds as set by R20. 

‘Pins 7 and 8 will normally be left 
-_ unconnected, but ifthe unitis not being 
used with our control interface then 
these two pins can be wired to an 
external switching system and an exter- 
nal ‘power supply not exceeding 15V at 
vis must be used, See Figure 5. 



















- Construction 
on the links and the 8 pins on the 







uired. [ 
make ne ‘cut:ou ashen howr 
esaaeoaGet\ Yin bolt ineach 
a § in the base an 


wana mi anal Case GGA bolt, — 


oe 


another nut and) washer as shown 


Fsurerat 
Fix the antenna to the front plate of 


June}1982) Maplin| Magazine 


. CL8960 as shown in: Figure. 
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n Saige the ea, of 

as perceived by an outside 
For example if a car sounding its 
‘horn rapidly approaches an observer, the 
_ observer will note that as the car passes him 
“frequency of the horn drops. Although 
nl tadiation, the ‘same effect 








_ to the obs 










01 ary source Noneies fon 


1 metres long, Now imagine that 
n moves away fro he observer 





will be. 00'r lillion! metres from \ jhere tt 
e was when the radiation started, , but 


—_ (fe =? ace ey 


BC109C 


‘the source 


“othecsseve source ofthe radiation relative : 
% 2 length is longer then the frequency. is lower. . 


‘ifa stat tion 

ond, the wave train produced will be 
_ signals. In the second case he would think © 
that the source actually transmitted a lower 


Rerittcas meTnellead g edg ofth cee 
e “ observer pour ne tire WEREMIES 
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THE DOPPLER EFFECT 


So the length of the wave train is now 300 
million metres plus the distance travelled by | 
in that second. -Since the 
transmitted frequency did not change, there | 
must still be the samme number of waves in — 
this longer wave train as in the first one. If the 
observer now “listens” to this radiation for - 
precisely one second, he will of course re- 
ceive 300 million metres worth of both wave 
trains. The first wave train will contain alithe — 


waves transmitted, but the second wave — 


that areas from 2m to 20m can be Stn Heol NES von : 
elect “enc radiation, the sou of train will not contain ail the waves trans- 
‘covered reasonably accurately. Cll "prop: i 1 (inthe same medium) doesnot. mitted (because as we've seen there is_ 
and 12 and D1 and 2 remove the AC shang ectro-magnetic radiation this actually more than 300 million metres worth — 
et component from the audio signal and ' speed is 2 ut 300 million metres per of them). If there are fewer waves in the 
provide a DC bias to switch TR2 and second an nd generally denoted as ‘c’. This same distance then the distance between — 
LED1. tf no further movement is de- " speed ‘remains ¢ ‘the same regardless of the — each wave must be greater. In other words — 


the wavelength | is longer and if the wave- 


in fact the observer would never know 
(unless he had other information) that it was 
not a stationary source that transmitted both - 











frequency Signal for a slightly longer time. : 
\f the source had moved toward the 
ion. 1 : 









UE arG wave juaiowwillbelwh rel “wav ive 
Sue Ise end ‘oft the second, nat Set ae er. 





the ao using two 6BA bolts. Now fix the 
CL8960 to this and tighten up. The 
CL8960 is supplied with two back-to- 
back diodes and a capacitor connected 
across the mixer diode for protection. 

These components must NOT be re- 
moved. Mount €2 from the +7V pin to 


the OV pin as shown in Figure 2.Fixthe © 


LED either directly to pins 5 and 6o0r to 
the hole marked‘A’ in Figure 3. Connect 
the two wires between the pcb and the 
“supply, wires | c A GaN { ca 

the he positive topin 1 and. the 


: ected; t 
“negative ‘to the » CL8960 as show 


n in 
4. Make absolutely certain that 


youhaveconnectedthesuppiytherent 
way round. Temporarily disconnect 
wire fromipini3 on the pcb/and connect 





a voltmeter between that pin ane) the 
chassis (OV). Connect the power ‘supply. 
The voltmeter should read within +1% 
of 7V, but many lower cost multimeters 
have far less accuracy than TL430€ ; 
and in fact if your. multimeter t reads 
within AV of 7V then it is very un ikel ly 
that there is a fault in the ci {] t. If allis 
well, remove the powet ply, recon- 
-nect the wire to pin 3 and switch on 
agalt unit is now functioning. 

e ~ The complet d_ module is ideally 
situated in the corner of a room, but 


























= ‘could | be placec d almost anywhere and 


Re bec Dedisaused by covering the front. 

such covering should be thin 

r, card or polys tensa’ be 

noenioned not Ess ‘than 2.5em) (lin) 
fan the front of the box. 
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i 
j 
i 
i 
i 





1§ 


Dims in mm 





of LED 

if this is not practical, LEO 
may bo placed in any othor 
Suitable position, 


Figure 3. Box cut-out and drilling. 


Licensing 


Requirements 


The Maplin RTX3 radar intruder 
detector has been approved by the 
Home Office if built from our kit of parts. 

The licence will only be issued if the 
_ following requirements are met: 

“i i. The unit must be built from our kit 
and our construction details must 
—___be followed implicitly. 

4. The equipment must be clearly and 
¥. cca marked “MAPLIN 
_ RTX3” and the kit includes the 
_ adhesive label required. 

iii, he equipment must only be used 
ndoors. 

iv. The equipment must not be used for 
any purpose other than Unstelsy 
D, LE GO 









orocosabe for licen 


Provided that. rleeana. 


dit 
are mc the Home Office ra issue Bo : 
only £3 


(Reente ema) tho Coes 


note that it is illegal to operate the e unit 
before you h peveea ae 
end an Ban pplication form supplied ie 
with the kit. Otherwise a 
forms are available from: 
Home | Office, 
Radio Regulatory Dept., 
R2 0 Division — Licensing 
Waterloo Bridge House; 
London SE1 8UA. 
(Telephone 01-275 3058). 
@ application form Se State’ that 
| | equipment to be licensed is the 
APLIN RIX3 intruder detector other- 
wise a licence will not be issued. 
We sh vic like to thank those 
ad at. ae Tite Oficefonietr 
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Figure 5. Wiring of of external alarm mi ifnot used 
with control, [units ae) 
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by Dave e Goodman 


rts ora ravities a power supply 

for up to fac radar modules and 

an interface for one radar module. 
Additional “extra channel” pcb’s can 
be wired on to the side of the 

Thus each interface module 
could ie wired to individual channels 
en the Home Security System (des- 
cribed in i issue 2) so that after trigger- 


ng the actual unit that fired would be 
indicated. Alternatively if that facility is 
d the 
relays in series as shown in Figure la 
and connect them oe just one channel 
CL 


connect a standb provides Awe Twelve 
nickel Sscmurpatteries 2 are required 
le:ch 


mains ig pres 
the alarm. The too i 
depend on how fr 


standby to last aft aft ais 
The current drain from the battery 
fay Gers cere tase is” 170mA. Thus 


ul mca cells 
wR ‘ype 3< ), four 


: AUNIT 
Sete se 
Chennel/PSUPCB ope 


Figure 1? 
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run for about three hours and a single 
module for about 12 hours. Alterna- 
tively, a single module would run from 
12 ‘AA’ cells (500mAh) for about 3 
hours. 

lf standby batteries are not used 
then although when mains fails the 
radar units cease to function and the 
alarm is not triggered, when mains 
returns, the radar units, in taking a few 
seconds to settle, will trigger the alarm. 
So it is a considerable advantage to 
have standby batteries and avoid this 
kind of false triggering. 


3 UNITS. 


This unit could be used with any 
alarm system, but note that the relay 
contact does not latch. The maximum 
contact rating is 1A at 24V DC. 


Circuit Description 


The unit runs directly from 240V AC 
mains via a 15V 30VA toroidal trans- 
former. The secondary voltage is half- 
wave rectified and smoothed by Cl 
producing about 24V off-load. TR1 
forms a constant current charger for 
the standby battery with the current set 
to 6mMA by R2. Diode D3 is reverse 


FIG la 

1 to 4 Doppler Controllers 
wired to a Single Channel 
on the Maplin Burglar 
Alarm. 


FIG 
J Uiag be pace ple ‘Goes 
“Shamete onthe esi 


rm. 





en 


= eT 





pe turn on. This operates TR2 and the relay 


ais eS SR ene “aaa ae 
Rita a Oi as. zy 







SOPPLER INTERFACE UNIT _ 


L 


| 
| 
} 


D1-4*1N4001 
D5*BZY88C5V1 
REG 1* uA78M12UC 


Figure 2. Circult diagram of Channel/PSU PCB. 


biased when mains and batteries are 
present, but when mains fails it be- 
comes forward biased and the +24V rail 
drops to +15V. This is just sufficient to 
maintain the output of Reg 1 at 12V. 
With a Doppler module connected to 
pins 13 and 14, the current through RO 
and R10 in parallel provides a biasing 
voltage across RV1. With RV1 correctty 
adjusted, TR4 will be just turned on 
enough to light LED1, but not enough to 
operate TR3. TR2 will therefore not 
conduct and the relay will remain 


__unoperated. lf the Doppler module is 


triggered, the LED in the Doppler 


An module lights and causes atiny current © 
change through R9 and R10. This 


change turns TR4 fully on and TR3 will 


__ switches. The relay will only remain 

_ operated whilst the LEDI in the poppet 

pmnodile| iSjON aa 

The advantage of this system is that 

“only” two, “wires are required and the 

Wices themselves arelconstantiy/mioni: 
tore . The alarm v arm will fire e ifthe wires ae 

cut eg shociclccuited fe 





ae kage fi 
‘The extra channel pcb's ican: ss Z 


Figure ‘ 


are identical except that the — EO are 


DO er supply prior to the erceeulaier eS Be ; 


is included. 


Construction of i 


ghan eta RIO 
RV1 and Fit andisolderdiodes 
D1 to D4 and Zener diode D5 taking 
ages secTaces et 
1 Op d ti isc Capacitor 
then Cl, C2 and TRI to 4 taking care 
with the orientation. 

RelayRLA willonly fitone way round, 
but be careful not to force the termi: 
nals, they should be carefully straight- 
ened at should then fit easily Reg 1 
can now be fitt ted below y the pcb, then 
soldered and bent up wo that it lies 
Fig Hel with the pcb as shown in 
Figure 5 


Figure 3) Circuit diagram of Extra Channel PCB) 
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is ie j Sa Fe oF 

~ Bolt the 3-way. entesten et block to 
the pcb using. two. 6BA in bolts and 
nuts, then bolt the fuseholder tothe peb 
using a 6BA Yin bolt and nut. LED1 and 


LED2 can now be connected ‘as shown 








in Figure 4. These can be mounted 


directly tothe pebi or externally depend- 

ing on your requirements. LED2 shows 
that power is on and must be included if 
standby | batteries are used. LED1 is 
used Sune tea ng, but can be omitted 


ie woes 
To Doppler Module 


UA78M12UC 
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DOPPLER INTERFACE UNIT 


supplied in the kit) and use the pieceof 


brown wire to connect from the termi- 
nal block live to FS1. Use the piece of 
green/yellow to connect from the 
terminal block earth to pin 1. These 
connections are shown in Figure 4. The 
mains cable itself can now be con- 
nected to the other side of the terminal 
block and this is also shown in Figure 4. 


Construction of Extra 
Channel PCB’s 


Extra channel pcb’s can now be 
constructed in the same way as the 
channel/psu pcb’s, though of course 
there are less components. The LED on 
this board is exactly the same as LED1 


on the channel/psu pcb and again . 


although required during testing, it can 
thereafter be omitted if not required. 


Assembly 

Mount the transformer with the 
mounting kit supplied with the trans- 
former and then fix the pcb’s side-by- 
side (if extra channel pcb's are in use) 
so that pin 9 on the channel/psu pcb is 
adjacent to pin 2 on the extra channel 
pcb and, if further extra channel pcb’s 
are in use, so that pin 3 onthe left-hand 
one is adjacent to pin 2 on the right- 
hand one. 

Fix the boards using four Yin 
spacers and four 6BA ¥%in nuts, bolts 
and washers. With reference to Figure 
5, bolt the regulator to the metal box 
using the mounting kit smeared with’ 
silicone grease e.g. Thermpath (not 
‘supplied in kit) and a 6BA “Ain bolt, nut 
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EXTRA CHANNEL PARTS LIST 


15R (7W wirewound) 
2k2 horizontal sub-min preset 
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which the unit is mounted will depend 
on how many channels you fel 
whether you are having stan¢ vf ice 
teries, but whatever the size this wy 
a sufficient heatsink for the regu!ato A 

When choosing a box, remember : 
leave room for the standby batteries. 
These can be fitted using our battery 
holders e.g. for ‘C’ cells. use three 
HF95D or HF9G6E and for ‘AA cells use 
two HQO1B or YR62S. There may e 
sufficient room for everything in the 
main box of the Home Security System 
in which case the back of the box will 
form the heatsink for Reg 1. Y i 

If more than one channel is in use, 
then wire the pcb's together with 
strapping wire by linking the pins as 
follows: 


and wa enn emo metal box In 


Extra Channel 


uireand — 
Ty “bat: 









eee 
os 


7). The pin numbers in brackets are for| 

the extra channel pcb. fo 
If all is well, Connect a Dopple, — 

module to pins 13(7): +12V and 1 (8); 


P 
se sis PCB OV. Adjust RV1 so that LED] lights ang 
pin 9 to pin 2 check that if the Doppler module jg 
pin 10 to pin 1 removed the LED extinguishes. Recon. 


The extra channel pcb can then be 
extended on again as follows: 


nect the Doppler module and continue 
adjusting RV1 until the relay operates 


lst or 2nd 2nd or 3rd ie. the LED and relay are now both 
Extra Channel Extra Channel operated. 

PCB PCB Now turn the preset back until it js 

pin 3 to _pin2 roughly in the middle of the region 

pin 4 to pin 1 between the LED operating and the 


Setting-up 

Switch the mains on and measure 
the voltage between pin 13 and 14 on 
the channel/psu pcb and between pin 
7 and pin 8 on the extra channel pcb. 
The meter should read approximately 
12V. Note that pins 14 (and 8) are OV 


relay operating, i.e. the LED is now 
operated and the relay released. Con. 
nect a 2k to 3k resistor across pins 
13(7) and 14(8) with the Doppler 
module still connected and check that 
the relay operates. Otherwise further 
adjustment of RV1 will be necessary, 
Remove the resistor. The output can 


a on thing einen amen nestnnes anni mane enacanmesennnonsaasenasiae sit 
St % od ae Be < ee oe r “ 


and the +12V should beon pins 13 (and now be wired as shown in Figure 1. B 
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A complete kit of parts containing all the above items e 
marked * is available. / 
Order As LW74R (Radar Channel/PSU Module) Price 
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aan Chris Barlow 


ommodore, the manufacturers of the 

Crm are already a well known name 

in the micro-computer world. Their 

PET micro-computer has sold more than 

50,000 units in the UK, mostly to schools 

and businesses. Its popularity in schools is 

probably due to Commodore's excellent 

programming language PET BASIC which is 

one of the easiest computer languages to 

__ learn. This same BASIC is supplied with the 

_ VIC20. In fact all the best features of the PET 

have beenincluded inthe VIC, but becausea 

monitor is not included, the price is much 
lower. 

The VIC20 is a full-fledged computer and 


is truly expandable into a very sophisticated - 


computer system. Although it doesn’t have 
its own monitor like the PET, it can be used 

with any ordinary domestic television (625- 

|= line PAL) and simply plugs straight into the 

| aerial socket like a video recorder or home 

! games machine. With every computer there 

| _ is a friendly guide called “Personal Comput- 

| ing On The VIC20” that explains to every 
owner, including the first-time user, exactly 
how to get good results from the VIC20. 

p The best way to get to know the VIC20 is to 
take a quick tour of the keyboard. The 
keyboard contains upper and lower case 
keys, numbers and symbols, just like a 

na typewriter keyboard. In addition, there are 
special editing keys, and the famous “PET 
GRAPHICS” character set. Here then, is a 
brief “tour:’ of the VIC keyboard: 


Graphics & the Commodore Key 


When you turn on the VIC, you're auto- 
matically in “graphics” mode which means 
you can type upper case letters AND the 
more than 60 graphics you see on the keys. 
There are two graphics on each key. To get 
the graphic on the right side, simply hold 
down the SHIFT key and type the key with the 
graphic you want. To get the graphics on the 
left side, hold down the “COMMODORE” key 
(the little flag). In this way, you can type 
upper case letters and the full graphics setat 
the same time! 


Upper/Lower Case & Graphics 


To get into the “text” mode you simply 
press the SHIFT and COMMODORE keys to- 
gether. This lets you use the VIC like an 
ordinary typewriter, with full upper and lower 
case letters, plus all the graphics on the LEFT 
side of the keys. These are the graphics 
which are most suited for charts, graphs and 
business forms. 


Colour 


a You can change the colours of the 
ae, characters you type by pressing the CTRL 
key and one of the 8 colour/number keys. 
The colours are black, white, red, cyan, 
purple, green, blue and yellow. You can set 
____ = and change — colours inside or outside a 
___ computer program. In addition to the eight 
_____Charactér colours, you can also change. the 


















_ television set, by typing a specia command — 


ca led) a “Poke For. vexample} you typett the ya 
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ad “colours of the border and screen on “your. 
i 





command Poke 36879, X where X is some 
number from 1 to 255, you can get upto 255 
different combinations of screen and border 
colours, including 16 screen colours and 8 
border colours. 


Special Editing Keys 


Here are some of the other special keys 
which make the VIC such a powerful micro- 
computer: 

CTRL — used to set character colours, 
and, in conjunction with special programs 
such as wordprocessing, to execute special 
commands. 

Software writers can select their own 
“Control” commands and incorporate them 
into their programs. 

Run/Stop — The run/stop key lets you 
automatically load programs into the VIC’s 
memory from a cassette tape. Hitting this 
key without shifting (i.e. Stop) interrupts a 
running program or listing. If you stop a 
program and wantto resume it where you left 
off, you can type “cont” and the programm will 

“continue”. 

Shift — The VIC has two shift Revs anda 
shift lock key, just like a typewriter, for typing 
long strings of uppercase letters or graphics. 

RVS on and RVS off — These two keys let , 
you type reverse characters on the screen 
(for instance white on black instead of black 
on white). 
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CLR/Home — This key makes the cursor 
move to the “home” position at the top left 
hand corner of the screen. If you type shift 
and CLR/home you “clear” the screen of all 
the characters that were present. 

Inst/Del — This is a super editing key 
which lets you insert or (shifted) delete 
characters. It’s great for correcting mistakes 
and inserting extra information. 

Restore — Thisis a “reset” key. If you type 
the run/stop key and the restore key to- 
gether, you complete reset the computer as 
if you had justturned iton...with the benefit 
that any programs you had in the memory 
are retained andcan be listed or run fromthe 
start. rag 
Cursor Keys — Ability to move the screen m 
cursor up and down and sideways by hitting Ln 
single keys is a powerful feature ofthe VIC. 
Being able to move the cursor thiseasilyis =» 
essential but not all Sons include it as 
a feature. ies 

Return — The return keyisused primarily 
for entering commands and instructions. to ives 
the computer. Px 


ee 
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Programmable Function Keys ae | 


One of the most unique features on the - 
VIC is that mysterious vertical row of “func- 
tion” keys on the far right side of the: 
keyboard. There are four keys. and (if you 
shift them) a total of eight functions. These 
keys are not defined when you turn on the 
computer, but you may assign any BASIC 
command or instruction set to them eee 
program control. 


Inside the VIC20. 


Inside the VIC20 there are some 
powerful integrated circuits Sho mswee. 
cessor chip itself ‘isthe! 502. Tt ememec ne 
divided into two parts. Th The firs paruis) the 
ROM (read only me memory) ‘that stores the 
EASE, the e/elphain ha-nun neric characters > Gite! 

the grap c racte rs ‘input an d output 

te d the ope ting system ‘Kernel 
eee RON supplied is 20K, 
bit increased) to 32K, and 
wA0360 to 49151 are reserved for 
Bue ROMSUCHEAVIGSeER e cartridges. 
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PPR aa I Oa ae The second important chip in the VIC is 
Colour Demonstration Program the one from which the name of the com- 


i 15h . . } . . 1; isavideo 
"10 PRINT “2)" POKE 36879, 8 puter is derived. This chip, a 6561, isa vi 


: 4 interface chip (VIC). It is a powerful colour 
K20 FORIDis 7680 TO 8185 : POKE D, 224: graphics and sound generator and incor- 
30C = INT (RND(1)x506) + 38400. | Porates two 8-bit analogue to digital or 

mw) : verters for two paddles for playing arca 

40A = INT (RND(1)x8) - IF A 1 THEN 40 type games. The VIC also generates the 
; )POKE C, A : GOTO 30 eet Rear video sync., luminance and colour infor- 
: . i 2a cerne”* mation needed by a standard UK television 
The second part of the memory is RAM. to provide a full colour picture. 

The VIC20 contains 5K of static RAM (2114) To produce programmable colour cha- 
; and 3.58K of this is free space for your racters, VIC accesses three areas of memory 
eS programs. More RAM can be added up toa — display characters, character pointers 
total of 32K and addresses 8192 to 32767 and colour pointers. Eachcharacter is stored 
_-—s are reserved for further expansion of RAM. in a cell of 8 x 8 bits and it is this data that 
The first part of RAM is allocated to BASIC makes up each of the characters stored in 
working storage and tape buffer, screen ROM. However, it is possible under software 
storage etc. contro! to write your own character set in 
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Address ~ 
37151 


value 
Address 122 or 90 if ‘fire’ on 
37151 






value 
106 or 74 if ‘fire’ on 
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37151 






Address 
37152 











value 
247 or 119 if ‘fire’ on 
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The VIC 20 Joystick. 
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_ addressable from BASIC). 


AW Veet 1 
ost computer games use 
haracters to create the special symbojs 4 
objects such as those used inkeomens 
dore's mmanc 
Air Sea 


Alien Invaders or Tank Comm 
Battle, etc. Re-defined chara cian 
could also be used though to make Musical 
notes or the characters for foreign langua os 
or scientific symbols etc. 

The video screen is stored in p AM 
locations 7680 for the top left-hand Corner of 
the screen to 8186 for the bottom right-han, d 
corner. The position of this RAM will move ig 
more RAM is added to the VIC20. If there j, 
more than 8K of RAM then the addresse, 
change to 4096 to 4602. 

Similarly the colour addresses for the 
screen display start ataddress 38400 forthe 
top left-hand corner and go to 38906 for the 
bottom right-hand corner. The values stored 
in these addresses set the colour of the 
character displayed on the screen in each 
position. Again the addresses move if there 
is more than 8K of RAM fitted. The ne 
addresses are 37888 to 38394. In the Colou; 
Demonstration program shown in the pane! 
remember to change the addresses if yoy 
have more than 8K of RAM. 

The VIC chip has many more functions, 
but we have quickly covered here some of 
the more useful ones. 


The VIC20 Joystick 


The VIC20 has provision fora joystick and 
this can be used in games or simulation 
programs. Inside the joystick are five 
switches. Four switches are for joystick 
movement and one is the ‘fire’ button. When 
the joystick is in a diagonal position, two of 
the four movement switches will be closed 
and this sets a particular value in the VIC20. 
These joystick position values are stored in 
addresses 37151 and 37152 as shownin the 
diagram. 

The value in address 37151 changes 
when the joystick is moved to close the 
switches for up, down and left and it also 
changes when the fire button is -pressed. If 
the joystick is central and therefore no 
switch is closed then the value in 37151 is 
set to 126. This changes to 94 if the fire 
button is pressed. if the joystick is moved to 
close the ‘up’ switch, the value changes to 
122 or to 90 if the fire button is pressed and 
soonas shown inthe diagram. 

The fourth stick switch changes the value 
in location 37152, but this address is also 
used for keyboard scanning. To make this 
location ‘see’ the joystick, you have to POKE 
127 at address 37154, not forgetting to 
return it to 255 when you want keyboard 
scanning to resume. Once 37154 is set to 
127, location 37152 will contain the value 
247 when the joystick right switch is open 
and 119 when the switch is closed. Clearly 

your program will need to contain a short 
algorithm to detect when the top right 
diagonal is called i.e. when top and right 
switches are closed, or when the bottom 
right diagonal is called. A short joystick 
demonstration program is shown in the 
panel. 


The Actual Equipment 
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Here's a brief technical description of the 
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computer itself and all the add-ons avail 
_ ablelatthemoment, = 
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¥ xy 
ee border colours, 16 screen colours 
which can be mixed. 
"8 screen character colours generated 
directly from the keyboard. 
83 audible tone generators, each of 3 
c& ves. 
_ Awhite noise generator for sound effects. 
22 characters wide by 23 lines deep 
Fercen display. - 
88 character program line length. 
64 ASCII character set, upper and lower 


‘ . _case alphabetics plus numerics. 


Full PET-type graphics character set 


generated directly from the keyboard. 


__ High resolution graphics capability either 
directly from defined keyboard characters or 
via a high resolution graphics cartridge. 

176 x 158 pixels (27,808 in total) maxi- 
mum resolution. 

8 programmable special functions 
accessed via 4 special function keyboard 
keys. 

Automatic repeat on space bar, insert, 
delete and cursor control keys (other keys 
can be programmed to repeat). 

The console comes complete with a 
power pack and modulator and the neces- 
sary connecting leads and a users’ hand- 


book. 
Order As AF47B (VIC20 Colour Computer). 
Price £199.99 


VIC C2N Cassette Unit 

This cassette unit plugs directly into the 
computer console and may be used to store 
your programs. It can also be used to run 
pre-recorded programs on cassette such as 
Commodore’s ‘Teach Yourself Program- 
ming.’ 
Order As AF48C (VIC20 Cassette C2N) 


Price £44.95 
VIC Printer 


A tractor-feed 80 character-per-line, 30 
characters-per-second printer that plugs 
directly into the VIC20 console or into the 
disk drive if that is in use. 

Order As AF49D (VIC20 Printer) 


Price £230.00 
VIC Disk Drive 


A disk drive that plugs directly into the 
VIC20 console. The drive may be used with 
standard single-sided, single density 5% 
inch floppy disks and about 170K bytes of 
storage is available. 

Order As AF50E (VIC20 Disk Drive) 
Price £396.00 
Add-on RAM Cartridges 


Any one of these add-on cartridges will plug 
directly into the VIC20 console. However, ifa 
plug-in ROM cartridge is used, the memory 
would have to be removed. If you wish to use 
more than one RAM cartridge or you want to 
keep the RAM connected when running 


eee ae: 


games, then you will need the Memory 

Expansion Board described below. The add- 

on RAM is available in three sizes. 

Order As AF51F (VIC 3K RAM) Price £29.95 
AF52G (VIC 8K RAM) Price £44.95 
AF53H (VIC 16K RAM) Price £74. 95 


mteoprmesemsmenatnirer wang temnennennnsnee: nm 


iV ‘vIC20 Memory Locations 


j 1024 to 4095 Expansion RAM (3K) 
- 4096 to 7679 User RAM (3.5K) 
7680 to 8191 Screen RAM (0.5K) 


~ 8192 to 16383 Expansion RAM/ROM (8K) 
16384 to 24575 Expansion RAM/ROM (8K) 
24576 to 32767 Expansion RAM/ROM (8K) | 


32768 to 36863 Character ROM (4K) 

(36864 to 37135 VIC address (0.27K) 
37136 to 37887 1/0 1 (0.73K) 
| 37888 to 38911 Colour RAM (1K) 

38912 to 39935 1/0 2 (1K) 

39936 to 40959 1/0 3 (1K) 

40960 to 49151 Expansion ROM (8k) 
: 49152 to 57343 BASIC ROM (8K) 
(87344 to 65535, Kernal ROM (8K) 


Memory Expansion Board 


This board plugs directly into the VIC20 
console and has four input sockets. Up to 
four of the following items can be connected: 
3K RAM, 8K RAM, 16K RAM, program 
cartridges, or any IEEE devices such as 
PET/CBM peripherals. 

Order As AF54J (VIC Memory Expansion) 
Price £125.95 


Joysticks and Paddles 


A pair of paddles or one joystick may be 
connected directly to the VIC20 console. (An 
expander will be available soon to allow two 
joysticks to be connected, however all the 
programs available at the moment that use 
joysticks, require only one). Most of the 
game cartridges require joysticks, except 
Super Slot where paddles are required. 
Order As AC53H (Single Game Joystick) 


Price £7.50 
AC37S (Pair of Joysticks) 
Price £13.95 
AC45Y (Le Stick) Price £24.95 
AC30H (Pair of Paddles) 
Price £13.95 


Programming Aid Cartridges 


Three plug-in cartridges for the pro- 
grammer. Super Expander contains 3K of 
RAM and enables high resolution graphics 
up to 176 x 158 pixels to be obtained. 
Programmers Aid contains additional com- 
mands, function key programming and 
much more. The third cartridge is a machine 
code monitor. 

Order As AC54J (Super Expander) 
Price £34.95 


rR 


0 to 1023 Working storage RAM ( 1K) 
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AC55K iain ala Aid) 
Price £34.% 
ACS6L {Machine Code Monitor) 
Price £34.99 


Introduction to BASIC 


Two program cassettes with docurnen- 
tation to help you learn BASIC on the VIC 
Order As AC57M (Intro to BASIC Part 1) 

Price £14.95 
AC58N (Intro To BASIC Part 2) 
Price £14.95 


Game Programs 


The following game programs are avail. 
able on cartridge except for Blitz which ison 
cassette. 

Order As AC59P (VIC Avenger Game) 


Price £19.95 
AC60Q (VIC Star Battle Game) 

Price £19.95 
AC61R (VIC Super Slot Game) 

Price £19.95 
AC62S (VIC Jelly Monsters Game) 

Price £19.95 
AC63T (VIC Alien Game) 

Price £19.95 
AC64U (VIC Super Lander Game) 

Price £19.95 
AC65V (VIC Road Race Game) 

Price £19.95 
AC66W (VIC Rat Race Game) 

Price £19.95 
AC67X (VIC Blitz Game) 

Price £4.99 


Books About VIC 


Three books are available to help you 

really get to know the VIC computer. 
Order As WA31J (Learn Programming On 
The VIC) Price £2.50NV 

WA32K (VIC Revealed) 

Price £11.50NV 
WA33L (VIC Programmers Refer- 
ence Guide) Price £16.50NV 


The Future 


In our next issue we shall be giving more 
details about the VIC software. Lots more 
software will become available later this 
year. Game programs to be released include 
Sargon II, Chess, Pinball, Cosmic Jailbreak, 
Omega Race and Gorf. Adventure programs 
coming soon include Adventure Land, Trea- 
sure Island, Mission Impossible, Voodoo 
Castle and The Count. Business programs to 
be released are Simplicalc — a simplified 
version of Visicalc, Stock Control, File — a 
data-base handling program, and Letter 
Writer — a word processor. Also during this 
year 10 or 11 programs are being released 
on specific subjects to help with O-level and 
CSE revision. a 





NEW ITEMS USED IN PROJECTS IN THIS MAGAZINE 


GA65V Sequencer PSU PCB 
GA71N Stereo Amp PCB 

GA78K Stereo Amp Switchboard 
GA81C Channel/PSU PCB 
GA82D Extra Channel PCB 
GA83E ZX81 Keyboard PCB 
GA84F Remote Data Latch PCB 
GA85G Data Encoder PCB 
GA86T Data Decoder PCB 
GA87U Infra-red Transmitter PCB 
GA88V Infra-red Receiver PCB 
GA89W 27MHz Transmitter PCB 
LW66W = Sequencer Kit 

LW71N Stereo Amp Kit 

LW72P 2ZX81 Keyboard Kit 
LW73Q RTX3 Doppler Kit 
LW74R ~=-Channel/PSU Kit 
LW75S__—s Extra Channel Kit — 
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Price £1.35 ’ 
Price £4.60 QY17T 2716/M3 Price £14.95 ; 
Price 55p RK25C Stereo Amp Heatsink Price £1.25 
Price £1.85 RK26D ~—— Axial 4700uF 40V Price £1.40 sa 
Price £1.35 RK27E Adaptor L Price 60p 
Price £2.95 RK28F RA Flexiconnector 5-way Price 20p 
Price £2.10 RK29G _ RA Flexiconnector 8-way Price 25p 
Price £2.49 RK30H _ Flexicable 7-way Price 54p ose 
Price £2.45 RK31J —_- Flexicable 10-way Price 65p ae 
Price £1.25 RK32K Sequencer Key Print Price 65p at hs 
Price £1.25 XH58N  ZX81 Key Print Price 25p it” 
Price £1.50 XG15R = Stereo Amp Chassis Price £5.95 
Price £125.00 | XG16S Stereo Amp Woodwork Price £6.25 ~~ 
Price £49.95 XG17T 2X81 Keyboard Case Price £4.95 
Price £19.95 YQ56L Sequencer PCB 
Price £39.95 YQ57M Sequencer Display PCB 
Price £13. 95. be — YQS8N, eque 
Price £4. 50 he ee ihe ps < Seque : 
SS ee er Mess ata 
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for Digital Multi-Train Controller by Robert Kirsch 


ibed 
* Infra-red, radio and wire remote control systems desc 
* Any 4 locomotives controlled simultaneously <Gaaiit.._ 


from remote controller 


ee ae a . 
N 


Ses tet eee, 


| he second in this series 
ff on model railway projects des- 

# cribes the addition of remote 
control facilities to the train controller 
described in the previous issue. This 
addition enables any or all of the four 
control boards to be commanded by an 
8-bit digital input either from the 
note controller or a computer. The 
data for each controller is latched and 

us one train can be set running and 
the command changed to another con- 
trol er to enable up to four trains to be 
controlled simultaneously by the exter- 
nal input. Figure 1 shows the block 

chematic diagram of the remote con- 

ne 
Additions To Control! 
Board Circuit 

Figure 2 shows the complete circuit 
of the’control board with the extra parts 


As described previously, the 


board works by allowing a group of TS 


pulses to be sent to the 6 common|ines 
sicis 


Ps ¥ 


e direction andtrainto 


In the local mode, the number of 
pulses in the group is set by selecting 
one of the ten outputs from the 4017 
decade counter (IC1) and using this to 
trip the output gate after the appro- 
priate number of pulses have been 
sent. The same applies in the remote 
mode, except that in this case the 


5 pin DIN Sits 


oiled. The length ofthis group | L 


of pulses determines the speed of the 
train; thus with no pulses the train is 


Stationary and with a full ten pulses per 
group, the train is at maximum speed 


a 

a 
£C 
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Figure 1. Block schematic showing all options. 
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output gate is tripped when the output 
from the binary counter (1C101) is the 
Same as the 4-bit input from the 
external source. This is detected by the 
4-bit magnitude comparator (1C102), 
The direction in travel in the remote 
mode is controlled by simply gating the 
TS pulses fed to the appropriate line 


To Computer 


2 Wire Connection 
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Figure 2a. Circuit diagram of complete Control board. Figure 2b. Component layout of Control board. - 
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Interior view of controller with Data Latch board fitted. 
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control board to be commanded is 
selected by the conditions applied to. 
the input lines B5 and B6, and this is 
decoded by !C5 andthe diodes D2 to D9 
allowing the TS pulse to clock only the 
required latch. ¥ 
The eighth bit of the contro 





4 WOrc 
may be used for any function required, 
but we have shown it connected to the 
power reset circuit. This requires an 
output only when the butto the 
remote controller is pressed, so no 
latchisneeded. 
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_ This board enables any one of the 
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_ four control boards to be selected and 


the speed and direction of the train 
selected by that board to be controlled 
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Figure 3b. Compon nt layout of Latch board. 
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- The information is turned into a serial 


8-bit word and may be transmitted by 
radio, wire or infra-red link to the 
decoder at the train controller, 

The serial data sent consists of one 
longsync pulse followed by eight pulses 
whose length is determined by whether 
the bit is at‘l’ or ‘0’. Ashort pulse is sent 
for 0 and a longer pulse for 1, but a gap 
is always left between bits to enable the 
counter in the decoder to step to the 
next bit. 

All the pulses used in the encoder 
are derived from IC1 (Figure 4) whose 
mark/space ratio is set to give the 
Critical ‘on’ period for data ‘1’ trans- 
missions. The output of this IC is fed to 
the decade counter (IC2) which serves 
two functions. The first is to select each 
one of the eight gates (IC3 and IC4) in 
their correct sequence and at the last 
two counts, send the sync pulse. The 
second function of IC2 is to provide 
Sequential pulses to the speed control 
in decimal form at the same time as the 
binary counter (IC7) is counting up in 
binary, 


When the decimal count reaches 
the selected Speed, the binary data |s 
clocked into the latch (1C6). The data 
held In this latch is sent at the appro- 
priate time during the seriall word's 
transmission. A simple diode encoder 


turns the information from the control: 
___ler'selector into the required two bits to 
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be transmitted! Sync p iIses and inter- 

: ges lie a th ad CM ire ¥ 
. “word! gaps are ‘inserted by the gates 
(1C8) andthe outputis 
followe (R1) a 
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1C4,5 = 4099 
1C6,7 = 4077 
1c8.9 = 4042 


1C1 = 40106 
1C2 = 4013 
1C3 = 4024 
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figure 5b. Component layout of Decoder boarc 
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Data Decoder bo. 
Remote Control Data 
Decoder Board 


The function of this board is to turn 
| _ the serial information received from the 
| __— encoder into a parallel 8-bit word. The 
system must check that the data 
__received is correct and reject false 
___ signals caused by interference. This is 
| tea done by comparing the data rreceivedin 
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Figure 6a. Circult'diagram of 27MHz transmitter. 
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one word with the data received in the 
next word and clocking this data into 
the output latch only if both words are 
the same. A detector also monitors the 
output of the counter and if these 
pulses are not of the correct timing, the 
output latches are inhibited and no data 
transfer can occur. 

The incoming signal is first buffered 
and amplified by TR1 (Figure 5) and 
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SS a 
then ‘squared and inverted by the 
Schmitt trigger (IC1A). At this point, the 
signal should be the same as that 
leaving the remote encoder. 

The signal is now split into three 
paths. The first is via 1C1 B and Cwhich 
forms a sync detecting unit, giving an 
output only after the incorning signa} 
has remained ata high condition for the 
appropriate sync period. This sync 
pulse is used to reset the binary counter 
IC3 after it has completed its scan ofthe 
addressable latches. This binary coun- 
ter is stepped by every positive transi- 
tion of the input signal and its binary 
output is fed to the two addressable 
latches (IC4 and 1C5); addressing each 
latch in the same sequence as the 
incoming bits of the serial signal. 

The second path that the input 
signal can take is via C1. This produces 
a test pulse, a fixed time after eacn 
clocking pulse is received and this is 
used to enable the selected one of the 
two addressable latches which are also 
being fed with incoming data. If the 
input is high at the time of the test 
pulse, a ‘1’ is clocked into the addressed il 
latch and if the input is low, a ‘0’ is 
clocked into the latch. 

Each of the two latches is selected 
alternatively every frame and they are 
controlled by dividing the sync pulse 
rate by two in IC2 and using this to 
inhibit one or other of the latches. At the 
end of every two frames only one of the 
latches is cleared back to all low 
outputs. 

The two sets of eight outputs from 
both latches are compared by the 
exclusive-NOR gates (IC6 and IC7) and 
when both latches contain the same —- 
data they allowapulsetoclockthedata 
into the two 4-bit output latches (IC8 
and IC9). This clock pulse ‘is inhibited if 
the signal fail detection circuit sees an 
incorrect input pulse train. as 2 


Data Link 


There are three methods of con- — 
necting the hand-held remote unit to 
the decoder located atthetraincontrol- 
ler. The simplest is tousea2-wirecable 
which may be connected say, toseveral — 
sockets located around the layout, to 
enable the remote unit to be plugged in 
wherever required. Ee te 

The second method is by wa‘ ofa 
27MHz radio link and the third via an 
infra-red link. ‘tel Se 
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TRAIN REMOTE CONTROL 


' 27MHz Radio 
Data Link 


Transmitter 

The transmitter is a low-powered 
27MHz crystal-controlled circuit of 
tairly conventional design. TR1 forms 
an untuned crysta! oscillator which 
runs all the time that the controller is in 
operation. The output of this oscillator 
is fed to the base of TR2 which acts as 
an output amplifier and modulator. 
Incoming data is fed to the base of TR3 
whose emitter is connected to the 
emitter of TR2. Thus, when the data is 
low, TR2 is turned on and passes the rf 
signal to its collector and the aerial 
circuit and when the data is high TR2 
and TR3 turn off and little or no rf is 
transmitted. 


Receiver 

This is built on a standard board 
designed for model control purposes. 
Due to the relatively short range re- 
quired for this application, the rf 
amplifier in the receiver is not used and 
is strapped out. This reduces the effect 
of high levels of external interference. 
The local oscillator is crystal controlled 
at 455kHz below the incoming rf fre- 
quency and fed to the mixer where it 
meets the incoming signal from the 
aerial tuned circuit L1. The 455kHz 
intermediate frequency is amplified 
and fed to the detector (D1) via two 
i tuned circuits (IFTl and IFT2). The 

Signal at the output of the detector is 

fed via C16 to the data decoder and its 

DC level is used for controlling the 

receiver gain (agc). 

Licensing Requirements 

Please note that a licence is no 

longer required to transmit and receive 

signals in the 27MHz band being used 
_ for model control. Since the radio link 
__ described here meets all the require- 
__ ments for transmitters and receivers in 
__ this band, it is perfectly legal to use it 
____ without a licence. Indeed, a licence for 
sé this use is simply not available any 
more. 


_ Infra-Red Data Link 


Transmitter 
_ 1C1 forms an oscillator running at 


about 30kHz with a very short, but high 


amplitude, pulsed output. This output 
is used to switch TR2 and thus pass 
high current pulses of about A 
through the four infra-red emitting 
diodes (D2 to D5) for a very short 
period. These pulses are turned on and 
off by TR1 which is controlled by the 
data-input from the encoder. 
Receiver = 3 

The infra-red signal is received by 
the diodes D3 and D4 and the 30kHz 
modulated pulses are amplified by TR1 
and TR2. D1 and D2 form a detector 
and provide a signal relative to the 
modulation. This signal is amplified by 
TR3 and any 30kHz is filtered out by its 
feedback 
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Figure 7a. Circuit diagram of 27MHz receiver. 


- Construction 


Construct all boards referring to the 


board legend and the appropriate parts . 


list, leaving the insertion of the | C’suntil 
last. Refer also to the special instruc- 


tions below. Add the extra parts to — 


whichever of the control boards you 
wish to control remotely. 








_ Data Encoder Board 

; a ate OY a ey tee Pe Te It x 
cuit. This signalnowfeeds = — On this board, the Veropins have to 
isan inverter be inserted from the component sideto 
_ aid wiring whenthe boardis mounted a 
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the box. Ensure that the two rotary 
switches are in the correct positions. $2 
is the switch without the click-stopS. 


27MHz Transmitter 
Board 


This is a double-sided board with an 
earth-plane on the component side of 
the board. All the wires should be 
soldered on both sides of the board 
except where a clearance hole is 
provided for component leads on the: 
earth plane side. Insert and glue the two 
AS _ Maplin Magazine June 1982 
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Figure 7b. 
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27MHz Receiver board. 
formers for L2 and L3 into the board 


and wind the coils using 28swg 
enamelled copper wire referring to 
Figure 6B. 
Start the windings at points A and D 
and wind up the formers. When the 
. windings are completed they should be 
fixed with cyanoacrylate adhesive and 
allowed to dry before setting up the 
transmitter. The aerial consists of a 
length of palladium wire about 45cm 
long connected to pins. 


27MHz Receiver 
Board 


Ensure correct positioning of the two 
i.f. transformers IFT1 and |IFT2, and 
also the two chokes L2 and L3. The 
positive end of D1 is the end with the 
band. Note that Rl and C3 are not used 
in this application and are replaced 
with a link as shown in Figure 7B. An 
additional earth strap shouldbe added 
under the board using a short length of 
tinned copper wire as shown in 
Figure 7C. 

Wind the coil L1 referring to Figure 
7D using 28swg enamelled copper 
wire. A length of tinned copper wire 

about 1.5cm long should be soldered to 












each end of R4 to form TP1 and TP2. 
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Component layout of 27MHz receiver board. 





palladium wire about 45cm long con- 
nected to pin 1 on the receiver board. 

The crystals used in the transmitter 
and receiver must be a pair, though any 
colour will do. The crystal with the 
higher frequency is fitted in the trans- 
mitter. The receiver should be sited as 
far away from the layout as possible in 
order to reduce electrical interference 
problems. 


Infra-red Receiver 


The positioning of the infra-red 
receiver diodes will affect the range of 
the system. They should be shielded 
from direct light both artificial and 
sunlight. A simple reflector behind the 
diodes and a lens system will improve 
the range. Nevertheless, a range of 
about 6 metres can be expected with no 
additions with the transmitter pointing 
directly at the receiver diodes. The 
receiver must be mounted in a metal 
box with the box connected to OV, other- 
wise the very sensitive circuit will pick 
up radio interference. 


Setting-up 27MHz 
Transmitter & NSESNEY 


Transmitter Yd Sa ae 








The aerial is made from a. length of - ‘Figure 8a and connect to a suitable 
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Solder Earth 


Link in posn 
shown. It is 
advisable to 
Sleeve Link 
to prevent a 
Short Circuit. View on track of 
27MHz Receiver P.C.B. 


Figure 7c. Addition of earth link to 27MHz 
receiver board. 


Push windings down so they 
are close wound & near to 
base, then coat with adhesive 
lo secure in position. 


Remove varnish from wire 


ends and solder under PC.B. 


Figure 7d. Coil winding details for 27MHz : 
receiver. Py 
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Figure 9a. Circuit diagram of Infra-red transmitter. 
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Infra-red Transmitter board. 
Sa 
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_ Meter. Install the battery in the hand- 
__ held controller and hold the aerial near 
_ the wire attached to the monitor. When 
the transmit button is pressed, a 
reading should be obtained on the 
neter. Adjust L2 for maximum reading. 
Move the aerial away from the 
monitor wire until a reading is just 
present and adjust L3 for maximum 
: ading. Keep moving the aerial further 
awe /until a peak setting is found at the 
greatest distance away fromthe moni- _ 
tor wire. The controller should b 
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nap sition as near as possible 
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Connect the receiver to the train 
Controller and connectasuitablemeter 





ceiver board. Temporarily short out the 
transmit push button on the hand-held 
unit in order to a 
transmitted signal. A reading shouldbe 
obteined on the meter when the hand 

held unit is brought near the receiver 


transmitter away until the 
and T2 in turn for 
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MariMuM reading. Keep moving the 
anc-held unit further away and retun- 
ME the receiver until a maximum 
reading is obtained at the greatest 
astance. A good reading should be 
Odtained with the transmitter at least 
7 metres away from the receiver. 
Disconnect the temporary link on the 
transmitter and the system should now 
be ready for use. 


Remote Control 
Operation 


Select the train or trains to be 
controlled on the train controller and 
switch the appropriate control boards 
to ‘Remote’. The control board to be 
commanded may now be selected on 
the remote unit. Press the transmit 
button and set the speed and direction 
of the train as required. Note that there 
is a short delay of about 1 second 
before the decoder decides a valid 
signal is being received, but after this 
initial delay all information is trans- 
ferred immediately. 

The selected train may be left 
running and another controlled by first 
releasing the transmit button and then 
selecting the next train, pressing the 
transmit button and controlling the 
speed and direction of the new train. 
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This process can be repeated until all 
four control boards are in use. 

In the event of the power protection 
circuit being tripped, it may be reset by 
first pressing the transmit button, then 
pressing the reset button on the hand- 
held unit. This facility may also be used 
as an emergency stop by releasing the 
transmit button before the reset button. 
The power will remain off until a new 
command is sent. Note that this condi- 
tion overrides the manual reset control 
on the train controller, but it may be 
reset from that end by turning the 
mains switch off for about 10 seconds 
before re-applying power. 

When using the 27MHz link itshould 
be noted that there is a minimum 
distance of about 2 metres where the 
transmitter will overload the receiver 
and no data will be transferred. 


Computer Control 


The 8-bit digital input may be fed 
from any computer via a suitable inter- 
face unit. An interface for the ZX81 will 
be described in our next issue. If the 
binary word required to control the 
system is converted into decimal form, 
programming is accomplished as 
follows. 

The starting number for each of the 
four control boards is: 
































minimum speed | ar 
speed. For the rev 
to the starting numb 


Ptah oh usin 
128. Note that as each 


not matter in which direc 
are travelling at the. time the 7 
is given. 


The inertia or speed-up and lon 
down rate of each train may be written 
into the program by arranging for the 
time taken to step up from zero to the 
required speed and back to zero to be 
varied. By using the input ports, the 
train controller can be made to control 
the speed of the train dependent on its 
position on the layout. Future articles 
will describe suitable detectors and 
interfacing for this and computer con- 
trol of signals and points. 
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Page 36 Box AB23.... TAT BL78K Wire-Wrap Blue.. .. £1.85 Page 52 WX47B COAG TB cscconsiesocsecreresorersipire GE 
Box AB24 ... £1: BL79L_ Wire-Wrap Green £1.85 WX48C Ceramic 22.....-.... —. 6 
ad Book Mesearry oe Box AB28 ar a wrap —_— \ ... DIS ee Lowe oles Sond, Sebsitedtecnts Pri WK49D Cerarmic 27 -.ou..nececcen nee 6D 
Book Sybex M14................00P LHIOL Gox Adco..... see « ire- Wra range... < ‘ Lenecksapnssubibeasseunet WX50E Ceramic 33 m — 5p 
6A 8080 Assembir Maral. ant Chassis ACES. “$379 BLB2D_ Wire-Wrap Red... XRG3T URG7 RF Cable £135 WeSIF Ceramic 39. 8 
EIA BOOK M2 sersearenceecensseens Chassis AC86....... EES. BL83E Wire-Wrap White. CaaOW:. tapnad Pall.c kon “Bip WXS2G Ceramme 47 J) 
Case WB1 Vinyl... mel BL84F Wire-Wrap Yellow aaa inch ans WX53H Ceramic 56 ... .. 6p 
: iE Book mike ides £6. Case W82 Vinyt 5 BLBsG Bell Wire Bisck.. xR21x Cable Menke wsctehrss Sacmpibaioss “Rep W545 Ceramic 68... 69 
ybex eareenes - 2 co re e ehageeecaatee p Cera 82 . 4 6p 
11M_ Book Sybex L7 ns Case WB3 Vinyl... 63.45 XR250/ Multi-Core 4-Way... 60s. Weoer Comeme : 
BL87U_ Bell Wire Brown.. WX56L Ceramic 100 ............ 6p 
ed Esse edhe Case WBA Vinyl... £3.93 Bi gay Bell Wire Green. WXS7M Ceramic 120... ..... 69 
Rae ; Case Wee + : 33 BL89W Bell Wire Grey... Wx58N. Ceramic 150 er) 
* N Kk Sybex LB .cecesssessenee £5. pdeacnes eh Mae 
SWIIN Book Maso ~=h 3 25NV Case WB? Viryt. £6.95 BLaiy Bell Wire pane =: i Le 6.Way 65p pases eae a eres a 
ROLE Book car Mi5 .......£7.83NV  _ LH44X Case TP2 Teak... £2.85 BL92A Bell Wire Red...... in XR27E Multi-Core 9-Way .............86 were Ceramic 270 _ 6D 
BK C281 “EIL.7ONV  —- LH45Y Case TP3. Teak £3.55 BL93B Bell Wire Violet....... : XR28F Multi-Core 15-Way.... -... “125 © WX62S. Ceramic 330. 6D 
a real LH46A Case TP4 Teak £4.20 8BL94C Bell Wire White... XR46A Multi-Core 25-Way......... £1.74 WX63T Ceramic 390. . _. 69 
q BLO5D Bell Wire Yellow............0-...... XR54J Multi-Core 36-Way.............£2.31 WX64U Ceramuc 470 . . airs OD 
’ (Hac Case 16 Teak Spar) CES We ae BH30H Scr Strichflx Bick......... £180 WX65V Ceramic S60... 6 
- LH70M Box DCM5002 £2.40 BL47B  L/C Wire Blue......... we Eh BH31) Scr Strtchflx Blue... £1.80 WX66W Ceramic 680. ............69 
} LH71N Box OCM5004. £3.25 BL48C L/C Wire Brown... ........-.....£1. BH33L Scr Stchflx Psychdic.........01S | WX67X Ceramic 820 . af OD ; 
LH72P Box DCM5007.... £4.55 BL490 U/C Wire Green..... BH34M Scr Stretchflex Red........£180 WX68Y Ceramic 1000. ......... . 9 4 
LH73Q Box DCM5005. 04490  BLOE U/C Wire Grey......... HOQ49D Twin Stretchilex........ £240 WX69A Ceramic 1200... 6 
i von oon BAN BL51F L/C Wire Orange - 
| LH7s Box SoU = rates Bi5oG _U/G.Wire Pink med Standard ke ee 480 - ee. 
i ‘a e 4 H WES FUTON oo .0 eeee oss achat o> 9e 
e xg03K S Range 3G... nnn £14.40 Sarr LAS wae cee . £1. XR31) Bal Feeder...... iS 99 - rs 
NOC Rae erat OR BLESK \L/G Wire White. VEROW Mane alae ee et 
BLS6L_ L/C Wire Yellow. 

YR21X Marker A2 ... 69 
oi Page 43 BLOOA Wire 10M Black... YR22Y Marker A3 =o 
2 XY6IR Centurion XD ..ccscceeneeen: £6.95 ue me YR23A Marker Ad DD 
X¥62S Gentunon OX2.... rt, ARGS He eee YR24B Marker AS... 68 
a XY63T Centunon DX3 .......... ne £8.65 - BLO4E Wire 10M Greve YR25C Marker AG ... op 

Bam XY64U Centurion WX3 0... ccc £11.95 YR26D Marker A7....... 
} iz Presi eae s XY65V Centurion WX3.... £13.25 Erysx Wire apie pares. YR27E Marker AB ... 


XY66W Centurion DX4.... 
XY67X_ Centurion DXS5.... 
= XY68Y Centurion DX6... 

‘ oe 7: XY69A_ Centurion WX1... 
XW18U Book HD170..... ae £5, XY70M_ Centurion WX2....... 


YR28F Marker AQ... 
YR29G Marker BO... 
YR30H MarkerBl. . 


Wire 1 
«£9.85 BLO7H Wire 10M Rea: 
£10.45 BLOB) Wire 10M Violet. 
£11.95 BLOSK Wire 10M White... 
























SEIS BLLOL Wire 10M Yellow... eae Marker Babs 
a XWO5F Book FT1085..... XQLIM Centurion EXIH..ss.css0s00000£12.74 YROOA Me, Ne eani arker B4.... 
y, XW75S Book FT1062... XO12N Centurion EX2H.............£13.85 YR34M Marker 85... 
XWEIR Book HO160 XQLP Centurion XSi lags © YROIB Bicol Green/Yellow....... 34D YR35Q._ Marker BB... YR76H Minidisc 0.47UF.. 
ear XW23A Book HO155.... XO14Q Centurion EX4H FEIGSOiR poe mamta at YR36P Marker B7.. BXOOA Disc O.0luF _ E 
RL37S Book Sybex L9... XY59P Console 103 ..£10,95 noe ee Gray/ Blue ke a a Ey YR37S_ Marker B8.. BXO1B Disc 0.022uF. 
XWB2D Book G402...crnrcesenee 2 XY6OQ ComsOle 108. ....emseesseee- £1645 MR VROSEMN Bicel Orenine (Red eee SAINT Cony a te coe ents, se 0.047UF .... “ ae % 
YRO6G Bicol Pink/Black... 34p = YRAOT.s Marker Cl oe. 
YRO7H Bicol Purple/Red =n 34D Vea Marker? eae 
BOXES Page 44 YRO8J Bicol Red/Black... w.34p -YR42V. Marker C3... . 
XB73Q Blue Case 227 secs cecssesseees £4.55 YROIK Bicol Red/Blue..... 34D YR43W Marker C4... 
XY40T Blue Case 230 0.......eccnene £4.95 YRIOL Bicol Red/Brown.. --34p = YR44X Marker C5... 
Page 38 XY41U Blue Case 235. o.ccccserseeren £5.40 § YRIIM Bicol Red/Green...... ---34—p = -YRASY Marker C6 BXO7H HV Disc 100 
LH56L_— Potting Box Min..... .. 13p XY42V_ Blue Case 209.....ecsecons £4.65 YR12N_ Bicol White/Black wees 34D YR46A Marker C7 BX10L HV Disc 470. — 
Hoe fides A meen ory HEA Fekete = oR A PE epee 
ing X M@diUM ssssssccocse 4X%@e Blue Case 231 =e ; icol Yellow/Black... a b 
LH59P = Potting Box Large .......i.+-.00.. 28 XB67X Blue Gs 336” “Fe a8 YRISR Bicol Yellow/Green ..... s34p RASC IS Market CO bsiesceieryee 10D Bran EW es i300 wns 
LFOIB Box PBI White... £1.4 xvAsy Blue Case 222... ~£5.85 MA a ed a at ee BX1 : 
LH14Q Box PBL Grey o.com se TEMP ue Case 226...., » £6, re ACK a asae ssnssnnsevese C) HY18U 1000V Disc 4700pF 
Hien ABS Bo Bl cocttd) frarel ous casas ceroo Witt Wie seems tS loreaty ranean 
x wee Mod, lue Case 237..... ... £7.90 ire rOwn .... a i = 
LH22Y ABS Box MB3. ~ £1.45  XY48C Blue Case 233..... “£7.70 areas Wire 3202 Green... 17p Brau Heat Sink GP 2d tt Wrote Nice acon are 
LH23A ABS Box MB4..... wu £3.25 — XY49D Blue Case 238 .....ccsmernes £9,80 XRIGP Wire 3202 RED. ror eeeee 179 = BFBBY «Heat Shrink CP. 32... .. .30p  WXO2C Mica 
WY03D ABS Box 2002.... £1.15 XYSOE Wood-End Case 625........ £10.45 XR37S Wire 3202 White......... uw. l7p BFB89W Heat Shrink CP 48. -.32p  WX030 Mca I re 
LH60 ABS Box 2004... as wo f1.60 pa Wood: ahs ce ee ee XR3BR Wire 3202 Grn/ YW veces 17p  BF9OX Heat Shrink CP.64. 34 «= WXO4E Mica 18pF 
‘ OX at AY X¥52G Wood-End Case were £12.30 Shn 
LH62S ABS Box 2006...... £3.35 XY53H Wood-End Case 926.........£13,90 YRigU Heat ant cr “ait 
4 LH63T ABS Console M1005.........£2.40 XYo4s Wood End Case 938. ogee £14.98 Page 49 BLGGW Ht: ‘Resist Sleeve Blk... 12p 
ey .£3,90 i ase XR57M wacaebehassdeisteatM Ht-Resist SleeveGrm  --—._—=:12 
LH64U ABS Console M1006 ......£399  XVS6L_Wood:End Case 14261... £1395 XREBN HE Wire Green, = $20 BLOM. HUResist Sleeve Red... 12p 
LH66W ABS Console M6006....... aes 55 XY57M_ Wood-End Case 1437.......£18.95 XR59P HC Wire Red... ............. ..38p mr 
- LH67X ABS Console M6007.........£4.95  XY58N Wood-End Case 1449.......£22.80 XR40T Extra Flex Black 16p 
‘ ’ XY38R 19 in. Card Frame... £38.50 XR41U_ Extra Flex Blue... .. 169 










XY39N 19 inch Frame Case.. 
Page 39 


YR49D 3E Front Panel...... XR44X Extra Flex Red... 
























LH68Y ABS Console M8005.......... £4.55 YR50E GE Front Panel ...ceccs-cree.. £4, XR4SY Extra Flex Yellow 

LH69A ABS Console M8007.......£6.85  YRSIF 12E Front Panel... £545  XR22Y EHT Wire n.. 

WYOOA\ Meta Panel Bx M4003. a =f 50 YR52G 24E Front Panel... v.. £735 LIIM Strappg Wire 16swa Hore °) am 

‘a nel Ox , . . er 1 im, 
i WY02C Metal Panel Bx M4005 ......£2.65 — BUI2N Strappg Wir eae 87p_ ce: mm 
—————YR72P Pb Guide Adaptor...vusereons 1sp Page 45 'BLI4Q. Strappg Wire 2258. pee) ~ ial, Sr 
_—SLHOSK Foot Sw Boxee or oO: ects — LH52G 3E Module 2. enero | _ Strappg Wire 24swg 411M Seto flea Ay 
—————————LFO 30, Box PB301.....csrrerienseerns 1,8 LH53H_ 6€ Module...... £5.79 1 EC. ai 7p a er a ae 
Babe vp eee Ea iene ay Fen at mp Sh ee 
< 54d ard’ Gu 2 ie ; °) ae HTM Gi 


VA) i ex ft Ta 4 = : [ 89p mm n 
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BAN Moe IOs 690m WWEDS Tent 2 2uf 3SV | 23 FB02C paver B.3UF ix. seen 
PANS Use pF $20 wwe3T Tart 3 uf 35v 19) 0 FBO3D Reversolytic 4.7uF -. 
@RWM Mea MWVoF Sp WWosU Tart 4 7uf 16V : FBO4E = Reversolytic 6.8uF  ... ' 
f WAS 1! Mca 470007 £1 25m — WW6SV Tent 4 uf 38V 23p - FROSG Reversolytic 10uF ........ 582 XY¥73Q 10W Shelf Spkrs__ : 
\ WALI Mes BLOF ors wweow Tent 6 Suf 16V ; 21 FB07H_ Reve Fe: 1 SUF. estimate xQ7. 10W Car Stereo “ , k 
on 22 8X0 ‘ ry rsolyt a: Fame et Pan ... 
SS Mixa S2000F £209 WWSTK Tent 6 Buf 35V 24p «= FBOB) = Reversolytic 22uF.. XQ76H 20W Air Suspen Spkrs.. Co-ax Socket Flush. 
WASSM Mca LO IMF 299M WWEEY Tant 10uF 16V 259  FBOSK Reversolytic 33uF . YWO9K Co-ax Line Skt, 
SURE Poovstyrene 22 18> WWEGA Tant 10uF 25V 28D FF19V. Can 1000uF 100V... HHJ1M Co-ax Conn. 
L SALSC  Rystyrene 33 8 WW70M Tant 10uF 35V 36p  FF20W Can 1500uf 63V.... HH13P Skeleton Car Piug.......... 
*s BALD Forystyrene 47 8 WW72P Tant 22uF 16V aperdeD FF21X Can 2200uF 40V.... HH12N Car Plug Plas 
j pape Poeystyrene 8 8p WW 73Q Tant 22uFf 25V aces OOD FF22Y Can 2200uF 63V..... ....... HH14 ad Car Socket... 
ACSF Perystyrena 100 8p ww74k Tant 33uf 1OV.. -32p  FF24B Can 3300uF 40V _ ......... Page 72 HHI5R. Car Line Socket....... 
BAG Forystyrene 169 Sp WW75S Tant47UF IOV... 578 FF25C Can 3300uF 63V..........£355  YXB6T Flow Sensor... HHI6S FM Aerial PUB enn 
SRM Rerystyrene 220 fp WW76H Tant 47uF 16V 75pm FF26D Can 4700uF 25V.............£145 YX85G Speed Sensor...... HH17T BNC Piug........ 
B23))  Potystyrene 339 8D WW78% Tent l0QUF 3V |. 38 FF27E Can 4700uF 40V_ £4.35 H18U BNC Socket. 
SASK Poiyszyrene 470 8p WW79L Tant 100uF 10V ELS FF28F Can 4700uF 63V ......... -...£3.85 LY | Coes etre ects SOD) | 
‘i Br3K Poystyrene 580 8 YY29G MinetectOluF 50V.. .....13p —- FF29G_- Can 4700uF 100V .......... £5.35 : 
Bi34M Potrstyrene 680 Bp  —«- YY3OH_- Minelect 0.47uF SOV... 13P — FF30H Can 6800uf 40V....... .£455 CONNECTORS Page 77 ; 
SSSQ  Rotystyrene 2000 8D YY31J  Minelect luF SOV... 14pm = FF31J = Can 10,000uF 25V . £4.95 YWOOA BNC Square Socket 
BASF Potystyrene 2500 8p YY32K Minelect 2 2uF SOV.......15p  FF32K = Can 10, .000uF 63V. ¥ Page 73 Re RONG Unesccker ames ~~; 85p 
Sx: SR Polystyrene 2200 &p YY32L Minelect 4.7uF 25V . én @lD FF33L ip Can 25... Ywo2C BNC Straight Adaptor... id eis 
: EXISR Porystyrene $300 8p ren Minelect 10ur 16v.. fine 13p FF34M Clip Can 35... HE25C Croc Clips Bip lack. Jae ope! Wat ae fagper 1 sn ‘37 
Btae : porceee 5500 10 YY36P sheelect zur Y6VEW on... isp Frage Gib fan 80 - en Aligate se) Rees: Za055 Se crite 
Exaak pevavrene tomo". dag | YYS7S Minslect 47ur 16v..-- 220), Faz ai Hone as Beeey Gractned Rien a8 WER UE Reseer Smal on 120 
5x933 Polystyrene 22.000 19p WL68Y Tore 5 Sok. ail Puste on n cepa me $30 Poh peak SE 
BSS RESETS Tost) BR page 63 WGN Tammy 30- Wah Cat On cee Meee aR 
WL72P Trimmer 6S0F. YX47B Comcon Block 5-way........ 362 BWB7U_ UHF Straight Adaptor... 
proce oe Sect oh ae par OY) WL7IN Trimmer 40pF. 1 YX48C Comcon Terminal........ a DP BW88V UHF T Adaptor... 
Burn oo 1Qp UPS Tamme SObpF 395 EOE Terminal est Bachan 382 WORSE Adaptor 258." 


Page 61 FFO2C PC Elect 2.2uF 63V . 


























































































- HFO3D 
BxAga I Potysty 100 27> FOAL. PE Elect 100F S8V... YQ24B AM Varitune... £1.32 iFOge Terminal Post Brown ......37p | YXSIF Audio Conn 2-way.... 
‘ BxeaD 1% Puree o30 27> FFOSF PC Elect 10uF 63V HFOSF Terminal Post Green..........38P — ¥x52G Audio Conn 3-way..... 
BxSOr im ysty — : 27p FFOGG PC Elect DDuF 16. Page 65 HFO6G Terminal Post Grey............ 38P  YX¥53H Audio Conn 4- aay ie 
Bx5IF 2% Pow 3 330 f 3° FFO7H PC Elect 22uF 63V.. : 45 HFO7H_ Terminal Post Red..........0.-.-+ 35p War-ohd Audio Conn 5-way. : 
BXS26 on ‘ FFOBJ PC Elect 47uF 25V... FF40T DG Vari £695 HFO8) Terminal Post Wnite............ 38p  YX55K_ Audio Conn 6-way. 
Bean 1% Potysty 390 23p FFOSK PC Elect 47uF 63V.. FF41U Twin OO £860 HFO9K Terminal Post Yellow ......... 38p eWESW XLR Line Plug oo cccceeceecsee. £1.8 
1% Potysty a _ 29p FFIOL PC EI FF42V. SW Trim i0pF. £4.45 HF13P Press Terminal Black.. .. 28D 
ad 1% Potysty 560.0... 29p an. Elect joe 10V. FF43W SW Trim 15 F” “€4.45 HF14Q_ Press Terminal Blue..............28p 
Bxsst 1 povsty 1000 23° FFIQN. PC Elect 1O0uF 63.” FF44x SW : “£40 HELSR Press Terminal Green......... zany EageZ® 
BXS7M 1 woes SOP FFLGP PC Elect 220uF 16V"....... Fray SW Thm SOE” “£480 HFL6S Press Terminal Red..........280  BW9OX  XLR Chassis Socket 
M 1% Polysty 1200 290 FF14Q—- PC Elect 220uF 63V... = FF46A SW Trim 6OpF.. £432 HFL7T Press Terminal White.. BW91Y XLR Line Socket ... 
j BXSBN 1% Polysty 1500. 29> cexen pC Elect 47 FF47B SW Trim 75pF. ~6a'g3  HF18U Press Terminal Yellw.. BW92A XLR Chassis Pug 
—o ted 1% Polysty 1800... 29p fire oe pect ioe 16V ...... FF48C SW Trim 1 “§535 BW72P . Quickterm Lever 2way is BW94C Dinlatch 5-pin A PI i 
X609 1% Potysty 2200.0. 29p < Elect 470uF 25V....... £5, BW9BG Dinltch Sckt 5-pin A. 
BXS1f 1% Porysty 2700... 39m ~—CFFS9P PC Elect 470uF 63V.... FF49D SW Trim 150pF..... £5.50  YR92A Quickterm Type B............. 
FFI7T Elect 1000uF 16V........ FF50E Dilecon 300pF “¢4.45  8W71N Quckterm Push 4 way..........62p | HH24B DIN L/S Plug. 
; FFIBU PC Elect 1000uF 25V.".".""33p —FFSIF Dilecon ears £4.35 eee IN DS pint 
FF60Q PC Elect 2200uF 16V........... 42 J. FS Crystal LOOKHZ............ £4.55 
FBIIM Axial 0.47uF 250V 2ip _- HX62S_FS Crystal IMHz..... “e595 Page 74 HHSE DIN Pg Boing. 
FBI2N Awal luF 63V... Se 78K FS Crystal 1OMHz. Tye fe Peed Ma Sno 
FB13P Axial luF 450V_._.. z EZ MP Crystal IMHz "2445 WUG8N Imm Plug Red........ 
7 F814Q Axial 1 SuF 63V.... “3 FY8OB MP Crystal 2MHz..........£2.20m WL98h imm Socket Black 
FBISR Axial 2.2uF 63V..... re FY81C MP Crystal 2. terete ed £3.35 Asin t q 
i FB16S Axial 2-2uF 450V...... “230p -FYB2D_— MP Crystal 4MHZ......m. £1.80 = WESe Rin 2m ius ec HHaSt BIN Socket 2 oe 
4 cence FBI7T Anal 3 3uF 63V...... as FYB3E MP Crystal 6.144MHz........£1.25m [IE38N 2mm Plug Blue... 7° 
ee FB18U Anal 4.7uF 63V = FYBSF MP Grstal 18.432MMi... £2.65, ESOT 2mm Plug Green HH34M/ DIN Socket)S-pin A -.. 
Pvorate 0.0022 oncom 98 FBIOV | ASia'A.7UF 450V cael HX30H_ MCR Crys Brown Pairs.....£296  firgsy 3mm Bug Red. Higa i DIN socket gpinB= 
WW25C Carbona enh FESOW Auul 6BGE40OVE: HXS1) MCR Crystal Red Pair......£2.96 i st 7pm 
WW25D Carbonate 0.0047... 9p a! 6.8uF 40V... HX32K MCR Crys Orange Pair....£296  F43W 2mm Plug Yellow HHaOe DIN Cove Skt San 


FB21X Axi 
WW27E Carbonate 0.0068... we BB B2 a! 6.8uF 63V HF44X 2mm Socket Black. 


FB22Y Axial 10uF OV 2 ait HX33L — Crys Yellow Pair....... "£2: 96 HF45Y 2mm Socket Blue... HH41U_ DIN Line Scket 30 


Pree He goed Aas: HXSSO. MGR costal Green Pr... £228  HFaGA 2mm Socket Green a HH42V DIN Line Scket 4-pin .. 
: - FY85G Colour Crystal “£1.20 HF47B 2mm Socket Red...... a5 HH43W DIN Line Skt 5-pin A. 

ro a a estrone sessee owe HF48C 2mm Socket White...... no) HH44X_ DIN Line Skt 5-pin B..... an 2lp 
i u ee = 9 HF49D 2mm Socket Yellow .. # HH45Y DIN Line Scket 6-pin ............20p 


Axial 15uF 40V | 
ia! 15uF 40V Page 66 HF50E Wander Plug Black... HAGA DIN Line Scket 7-pin 
























Axial 15uF 63V...... 
Anal 22uF 10V FY86T 1 50H HFSIF Wander Plug Blue... YX90X PC DIN Skt 2-pin... «+ 25p 
pene hae Fyetu Grate Mek 222. ne HES2G Wander Ptug Green YX91Y PC DIN Skt 5:pin Asa... 25p 
- - Crystal Sock 0 
Popa HXGIR Crystal Socket 600. 48> HES4). Wander Plug White Page 7: 
ial Z2ur 100 HX99H Ceramic Fitr 10.7Miliz........60p  HF5SK Wander Plug Yellow . age,79 
Axial 33uF 6.3V. Mee ee ace aC eee BeRange 25 ay Rue EBS 
(] Jerre ange 2oW Socket......... 
Auial 33uF 16V.. CAR EQUIPMENT HFBEN Wander Socket Green... 14D YOSOE ange 25:Way Cover... “£235 
1 ange Latch... ..33p 
Axial 47ub 4V Page 67 Hre09 Wander Socket wt oD) WIR) eR Gis set 
Axial 47uF 25... HW18U Car Aerial Pull Upc... £1.99 andes Socket) elon = ae Bianca Vee ese 
Wee seas. fal 47UF 40¥ LEBah indSciten Rena. e3e9 HFGST mm Pg Be. TER FUR? Ege Connector 108. Sap 
i -- XX37S Car Aerial Booster.......... £695 HFG4U 4mm Plug Brown... Edge Connector 116.......£1.0 
_ WWABC Carbonate 0.39000 oo Sopa igen, peel AE tad: RW29G PlugpakR........... £1.95 HF65V._ 4mm Plug Green... x FL8SG ~£dge Connector 124..........£1.29 
 wwasp Carbonate 0 0.47... ees AO PLY) FB44X Axial 68uF 6.3V. RW30H_Plugpak S.... £2.35  HE66W 4mm Plug Red..... at FLB6T Edge Connector 132..........£1.95 
 WWS50E Carbonate 0.56... 27p sit HW11M Cine bart hte eR eneSN g'5/ HF67X 4mm Plug White......... 1 FL87U Edge Connector 140 £1.86 
 WW5IF Garbonate 068 “ 36p 0s: FBASY Axial 68uF 16V... gar Lighter... $3 HF6BY 4mm Plug Yellow... 1 FLOLY Gas 
Carbonate O82 38p  FB47B Axial 100uF 6.3V EW TENT Car taney tne ie FLO2A Edge Connector Feelin. dap 
3H Carbonate Vcc FB&SC Axial 100uF 10V Paes COC AccesSery Sp HEG9A" 4mm Socket Black:--—2---= FLSSB Edge Connector Fett... Ol 
FB490 Axial 1O0UF 25V. r Lighter Ext Lead £228 HETOM 4mm Socket Blues 218 Sees Ae ms 










FL30H Edge Connector Sil fe on £1.99 
Meet Card Frame Edge % £3.95 


HF71N 4mm.Socket Brown 
YWS59P Car Power Lead...................£2.70 HF72P. 4mm Socket Green. 63. 
YR58N Edge Conn End'B BK bm eaEntesD 


o 01 5ur. FQ73Q Map Light .......escecsnsescesecessunes 69> HF73Q 4mm Socket Red..... 
0.033uF 


















olyester 0.047uF 2. 250V s 
lyest pos u 2 FBS4) Axial 150uF 6.3V............. “21 Page 68 9g Page 80 
ester 0 O68uF. op OD FB55K Axial 150uF 16V..................13p HW22¥ 12V Ins pection Lam Isa £1. $500. HOS4) Screw:Cap Phono Bik.........12p HLO1B Octal Ch Plug. ‘ 
OASur TAT FBSEL Axial 150UF 25. 25P WHOL Front Fog Lamp eecvettss HQ5SK Screw He ene nate thbbee Bway Pug oe 







HLO3D 8 -way Socket.......... 
HF35Q Voltage Selecior Skt.. 


T O22UF 2 13p —- FBS8N Axial 150uF 63V.........-. é . 
O33uF cn 1’p —«FBS9P Axial 220uF 63... ae tonae fosilamp =e SS Bee 
tHF37S Voltage Sel aa 

YX33L Hing Selector Pig 


Steere FB Axial 220UF 10V essen 12 
BXBOB P olyester OA7UF maser, Feere Axial 220UF 16V ...--cssscserres lap non Reversin Aer 


1 £4.55 
FB62S Axial 220UF 25V crecienennen I8p HALE Washer Mit sede Do AY WOGG 






UF See derasheretes 

























FBEST Ava! 220UF OV n= 220 30H Winer Control £965 HHO2C Multicon Plug 4-wa 
FB64U Axial 220uF 63V. jon A carts : oer) HHO3D YX35Q Multicon Plug 9-way............29 
Q78K Car Ammeter. csessseees £2,958 ae YX36P Multicon Piug 15. were ari “43p 


FB65V Axial 220uF 100V................. B5p 
‘Dl 


FBG6W Axia! 330UF 6:3V osiecceonceu-- BW75S Phono Socket 5-way..........45p  YX37S Multicon Plug 24-way...... .... 58p 









FB67X Axial 330uF 10V...........-...14p Page 69 BW76H Phono Socket 6-way...........55p  YX38R Multicon Plug 36.way,.. 
FB6SY Axial 330UF 25V ine 20P —4Q35Q Charger Ammeter moun. £1,47 YARN Mullicon Skt2way. 2 18p 
FB69A Axial 330uF BBV ooo eceeseceremeere 44D HW16S Car Flash 4-Lamp £1.63 75 YX40T Multicon Skt EWBY..seesessessee abe .19p 
FB7OM Axial 470uF 6. 5 15p HWI7T_ Car Flash 6-Lamp.. £155 Page YX41U Multicon Skt WB. soccer 27D 
FB71N Axial 470uF 10V................-...22P FO79L Caravan Flasher...... £7.45  HHO4E Line Phono... cece Hear 200 YX42V Multicon Skt Cay un. Oh 
FB72P Axial S7OUF 16Vevvsceeeeecneee 26D FO92A 7-Pin Trailer PIUZ cscs £2.35  HHOSF PHONO CONN. eccirewnewl9p  YX43W Multicon Skt 24 WAY occ SOP 
HF76H_ 2.5 Plug Plas cies vee 139 veapetet uncon ea 36: WAY ores. 689 


FB73Q Axial 470UF 25V nnn 30P F938 7-Pin Trailer Socket ... 


FB74R Axial 470UF 63V...-ccectenvereese SP HE77) 2.5 PUB SCE ise crmereneesrrnee 229 — YXASY  Multicon Lyin ten 
FB75S ‘Axial 470uF 10QV..0--"-. B9p SSK ER? Core) rane Cae ae “ie HF7BK 2.5 Jack SOCKEt ovsicseccsnnen L2P YX46A  Mullicon con Stn ottehestsglles i 
9 


Axial 680UF 16V nn. sssseeesre SOP itera Trailer Lamp Cluster .......... £4 HF79L 2.5 Line Socket... sevescrrereres SOP : 
Axial 680UF 25V ccsncon38p  YB7IN Trailer Reflector.......0.-.£1.45 HF80B Plug past “ 5 Psrssenttesresssssoetesg 2 2 P Page 81 efi i ¥ ty 
BL Auta GEOUF BOY remem GBP FQO5D. Sign SOMPR ern nomronnore 29 qanaaass oe ale ee hos 





p 
Axial 1000uF 6.3V..............29p atts Tan eras 4p 
Axial 1000uF 10V...-...250  fOgey poe. gue err aaaanaaa to SE HIEBSE Line Socket Plas 3.5... 15p 
Axial 1000UF 16V......--.. 1320 FO89W Plug-To ANG 50p -HF84F Line Socket Scr ID irene 

FQSOX_ In-Line PP Meanie 20P HF85G Jack Plug Plas...... ‘ ip 














































Beir ful ee nob 9 HFBeT Side Jac Plas... ae 
: a ea ACK PUR SCE sseecsecsssesensee 
| Axial! 1500uF 6:3V-. “ap YWO7H. SR Jack Plug.......0csnen 43 Ywibs a 


YLO3D Side Jack Screened........... see sel ar 
HFBBV Jack PI Sto Plas...... vo 9D YWISV. RA ihe Bee 


ek =the YW20W Minicon Hsg 3-pin. 

*BW78K Chro Mono Jack Skt.... .39p  YW21X Minicon Hsg 4-pin.. } 

HF91Y Jack Skt Open TOD mY Se) eg Municon Hse (8 oan 
Jack Skt StO senccccssrnsvenrnin 240 W248. Minicon Hsg ee ae 


YW25C_ Minicon Terminal... 
YW26D Minicon Skt 3-way. 
YW27E Minicon Skt 4-way.. 
YW28F Minicon Skt 6-way.. 
Ma Minicon Skt 8-way...... 


a rO0A Tae a wn DIS : aSKt en n 350 2 
ie ie ees Pres ge. HI9V. Line Jack PIQ6 socom 24 30H Minicon Skt 12-0 89D 
fh peer By ee 36D XYTAR Electric PUMP \sssi conn £18.79 e fone 42D wl) Polarcon O.LiNi. sien: 

; hee Maplin Magazine June 1982 


a fh a on 
a a i f ha’ 84.5 4 
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inclusive 














ioe 


rate Watercon Plug a. Sy 
HLOvH -Wafercon Ptug 8-pin .......1 


-Wafercon Plug 12-pin 


, Page 82 





HL12N 
* HLI13P. 





Wafercon Skt 3-way ............. llp 
Wafercon Skt 4-way ... = 
Wafercon Skt 6-way .... 
Wafercon Skt 8-way .. 
Wafercon Skt 12-way. 


























a Wafercon Terminial.................. 3p 
Polarcon 02in......... Ee OD 
Compactboard ~.£13.50 
CB Pin Blue... .. 37p 
CB Pin Red...... .. 37p 
YY26D CT Pin White....... £1.26 
YY27E AT Pin Black........... £1.33 
YR63T CB Plug Extractor... ..£7.50 
YBO8) Large Patchboard... £111.00 
WQIOL Large Patch Plug... we. 37D 
-HH39N_ Multi-position PI ... 67 
HH38R_ Universal Phig tne Shy class 85p 
Page 83 
Std Power Phug 2.1......0....0.... 14 
Here Long Pwr Plug 2. 16 = 16p 
HH62S ie? 1 Plug 2. 5. .. 15p 
HH63T tong Pwr Plug 2.5.. ... 15p 
HH85G Power Skt 2.1...... ... 209 
HH86T Power Skt 2. 55 ER 
HH87U Cassette Skt Nivico ............. 9p 
HHB8V Cassette Skt Paros...... ... 469 
HL17T USA Mains ame ... 20p 
HLI8U Flat Pin M/S... ..27p 
HLI9V_ Flat Pin Connell ..31p 
RW56L_ Cas Lead Crown. ... 60p 
RW57M Cas Lead Hitachi.... ...60p 
RW58N Cas Lead Nat Pan... ... 60p 
9P Cas Lead Nivico.......... ... 60p 
st Cas Lead Otake-Orion ... 60p 
RW61R Cas Lead Paros.......... ....65p 
62S Cas Lead Philips .75p 
Ht RW63T Cas Lead Sanyo.. ... 60p 
S GAU Cas Lead Sharp .....eescsecssseenene 60p 
Page 84 
RW65V_ Cas Lead Sony... cssssceeeeee 60p 
¥ RW66W Cas Lead Telefunken ....65p 
YX62S Cassette Lead 0S219............60p 
YX63T Cassette Lead 955...... fue 
( HL16S Eee Fa aren 69pm 
HLI5R  Europlug............. wie 
HL42V Ere rai Outlet $4 tt} 
HL43W_ Euro Facility Plug .. 75) 
BW99H_ Euroconn Lead........ £1.7 
WY16S Euroboard 4-way .......0.:. £7.35 
WY17T Euroboard 6-wa £10.75 
. HL20W Mains Plug P429 como 
HL44X_ Mains Socket P646............ £13 
ia HL23A Mains Socket P430SE........£1.15 
HL45Y Mains Plug P649................ £1.15 
HL46A_ Mains Socket P650............... 98p 
HL47B Mains Plug SA2403........... £1.36 
HL48C_ Mains Socket SA2404........... 79p 
HL27E Mains Plug SA2190............. “49p 
Page 85 
Mains Socket SA1862... 


‘ HL28F 


Mains Socket SA2111 
1H 9A 










Mains Socket P552 ... 
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RW23A 
RW24B 
RW18U 
RWI19V 
RW17T 


— RW20W 
RW49D 


6G Adaptor G.. 


Adaptor E. 
Adaptor B.. 
Adaptor W 
Adaptor X . 
Adaptor H.. 


rer A, 
Adaptor M 


Adaptor J... 
Adaptor A... 


rey Ss 

Adaptor T.. 
Adaptor F .. 
Adaptor K 
Adaptor C .... 


Adaptor N. 

Adaptor R. 
Adaptor P. 
Adaptor U. 





Dinpak C na SAY 
Dinpak J....... 8 eer seria . 69D 
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Dinpak K ....... 
Dinpak L. 
Dinpak E. 
Dinpak F. mr 
Dipak D o.ce cece seessesrs eens 


Dinpak G... ms 
Dinpak 280 otic 





eenenan eee 


> 
ov 
* 


- 


WY11M Compact PA Amp. 
XY81C 40W PA Amp 


—Dinpak 205 0.0... 
Piueesk 279... 
Plugpak 282.. 







Plugpak 283 wee £1.85 
Piugpak oF e265 
Plugpak)T: Seeewer ee £2.2 
Plugpak V ... DIS 
Plugpak X..... £2.48 
RW35Q Plugpak HD Guitar Eres: £4.45 
CONSUMER 
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AFI8U Canon LC31.. 
AFISV. Canon LC52 
AF20W Canon FC42... 
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AF21X Canon LC6I1T. 
AF22Y Canon P7-D... 

YX88V P7 Paper Roll 
YX89W P7 Ink Cassette 








Page 90 
AFO2C Atari 800 Computer 


Page 91 
AFO3D Atari — ee con y icjersise 
AF28F Recorder 410... Oe ere 

AFO4E Printer 822 coe 


Page 92 


Disc Drive felis 
Mini Flop 
Interface 
8K Memory 

16K Mamnocy Module .. E8800 


ee 825... 
lem 8 


30... 
ee YG48C.. 
See YG63T... 

66 
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WF2OW Mag Headset.............-c00ce0+ £4.85 
LHB1C Education Headphone..... 
LH82D Boom Mic aopereyey: o. 
LH83E Stereophone OH150P.......£4. 

WF13P Stereophone HP110C......... £5.40 









WF14Q Stereophone DH207 

LH&4F Stereophone the ¥ 

LH85G Stereophone HS310... 

Page 94 

WF19V_ Sterephone Elec 100........... DIS 
LB13P Headphone Adaptor...........£3.95 
LB72P Intercom 2-Station...........-. £8.75 
XY78K FM Intercom Pair .... SONS 
XY77J 4-Channel FM Intrcom.....£29.95 
Page 95 







WY12N 10W PA Amp 
XY82D 60W PA Amp 


















Page 96 
AFOSK M Wtcecevsseerencteentoressecte £1.95 
AF1LOL AM/FM Radio £4.95 
Fill AM/FM/Air Radio..............+: OIS 
AF17T 5-Band Radio...............-0 £37.50 
2N_ Teak Clock Radio ............. £22. 
AF13P Silver Clock Radio... srceceentes £22.50 
Page 97 
AF14Q_ Cassette Clock Radio.......£45.90 
pa 3 ee Radio Recordr .....£35.60 
Band Recorder ........,.....£44.50 
AEDS GE1305 equaliser’ eS. £77.50 
Page 98 
ACOOA Vid Gme Cnsl...... eee 9.9 
ACOIB Air Sea Battle Game........ £18.95 
ACO2C Space War Game.............. £14.95 
Page 99 
ACO3D Outlaw Game... 
ACO4E Video Olympics ‘Game 
ACOSF Breakout Game................. 
ACO6G Basketball Game... 
ACO7H Surround Game................ 
Page 100 
ACOSK Fun With Numbers Game.£14.95a 
AC1OL Codebreaker Game.......... £18.95 
AC1LIM Hunt & Score Game........ £18.95 
AC12N Miniature Golf Game........£14.95a8 
AC13P Skydiver Game.......... +. £14,9508 
AC1 Street Racer Game...........£18.95 
ACI5R Bowling Game... £18.95 
Page 101 
ACIES Brain Games..........-.0.--0 £24.95 
AC18U Golf Game... 
19V Slot Racers Game... 
AC21X Superman Game..... 
AC22Y Adventure Game . 
AC24B Indy 500 Game... £29,958 
AC25C Backgammon Game....... £18,95a8 
Page 102 
AC26D Space Invaders Game...... a oom 
AC27E Programming cares £18.95 
AC28F Chess Game... errr: ait} 95a 
Page 103 
AC20W Circus Game........ 
ACL7T Cannonball 
_AC23A 
AC31J 
AC32K 
pone 


PRICE 






AC34M HangmanGame. ........£1495@ 
AC35Q Video Checkers... . £18.95 
AC36P Maze Craze... £2495 
AC29G Video Game Keyboard | £13.95 
AC30H Video Game Paddles _ £13.95 
AC37S Video Game Joysticks... £13.95 
ELECTRICAL 
Page 104 
HFOIB Terminal Block 5A... .. 33p 
HL54) = Terminal Block 15A...... ...69p 
HL55K Terminal Block 30A. £1.10 
HL56L_ Terminal Spe Conn £1.47 
*HL57M 5 Amp Plug... 59p 
RW67X 13 Amp Plug N BY 5) 
HL5S8N Rubber re a 99p 
HL59P 15A Plug Nylon... ae 
HL Kettle Connector .. £1.6 
HL6IR Flex Connector. .............£1.40 
HL62S Mains Adaptor 2. way... .£2.20 
HL63T Mains Adaptor 3-way... ....€295 
HL64U_ Shaver Adaptor. eee leL> 
Page 105 
HL65V Junction Box Smail............ £1.50 
HL66W Junction Box Lge...... as 






Junction Box R 
Single Skt Unswtched 
Dble Skt Unswitched .... 


Dble Skt Unswchd Werais 
Single Sw Socket............ 
Double Sw Socket... 
Trailing Skt Single ... 
Trailing Dble Skt 


Dis Board 4-way . 
Cooker Switch... 
Neon Cooker Switch.. 
Shaver Skt Isolated .. 
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HL79L 
B 


Shaver Socket... 
Cooker Outlet C. 
Cooker Outlet T.. 
Flex Outlet Unswchd. 4 
Switched Flex Outlet .......... 


Clock Connector S 
Clock Connector B 
Blanking Piate.... 
20A Plateswitch 4 
20A Water Htr Switch ....... £4 


Light Swch ST Single 
Light Swch DT Single 
Light Swch Dual....... 
Light Switch ag 
Light Switch Quad... 
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250W Rotary Dimmer........ £7.3C 
250W Push Omr Srl. 
250W Push Dmr Dblie..... 
250W Touch Oimmer...... 
Remote Control Dmmr..... 


Auto EA aa Switch... 
Fl Pattress 16mm Segl. 
Fl Pattress 25mm Sgl. 


Fi Pattress 25mm DbI........ 
Fl Pattress 35mm Obi... 
Steel Pattress 47mm . 
Sur Patt 20mm Sngl . 
Sur Patt 29mm Sng .. 


Sur Patt 29mm Dbie......... 
Sur Patt 47mm Dbie.......... 
Conversion Pattress ........... 


Ceiling Switch 1-way.......... 
Ceilin aonck 2-way 
lamp 
Cenphoider 1254 C 

Lampholder 252 {oi 


Bayonet L/Hidr.. 
Ceiling Rose 


Starter 
Time Switch 
Power Controller .... 
Room Thermostat 
Extn Lead 5A... 
Extn Lead 13A...... 


=& 


HARDWARE 
Page 109 


Bolt 2BA 172i... eee cee 33p 
Bolt 2BA lin. ........ 7 

Bolt 4BA 1/4in.... 
Bolt 4BA 1/2in..... 
Bolt 4BA lin. ...... 


Bolt 4BA 1.1/2in..... 
Bolt 6BA 1/4in....... 
Bolt 6BA 1/2in.... 
Bolt 6BA lin... .. 
Bolt 6BA 1.1/2in. 


Bolt 8BA 1/4in.... 
Bolt BBA 1/2in...... 
C/S Screw 2BA 1/2in 
C/S Screw 4BA 1/4in.... 
C/S Screw 4BA 1/2in.... 


C/S Screw 4BA lin... 
7S Screw 6BA 1/4in.......... 
7S Screw 6BA 1/2in.......... 

C/S Screw 6BA lin... 

C/S Screw 8BA 1/2in........ 
























5p 

19p 

...19p 

BFI8U Nut 6BA oe 120 
BFI9V Nut 8BA............. 12p 
F2OW Washer HN .12p 
BF21X Washer 4BA.... 9D 
BF22Y Washer 6BA... eT) 
Washer BBA... 9p 






 BF29G 
‘LRO2C 


Cup Washer. ..... ... Bee 
Shake 2BA ase 5 


BA orcs seve ese nen nnensa 


Tag 6BA,. 
3E BBA. 






VATE 7 















eon “x 


1981 _vAT 
Catalogue inclusive 
Page PRICE 


























BF30H Pozi Screw M5 6mm. 239 
BF31) Pozi Screw M5 12mm. . 339 
BF32K Pozi Screw M5 25mm 330 
BF33L Pozi Screw M4 Erm 250 
BF34M = Poz Screw M4 12mm 32D 
BF35Q Pozi Screw M4 25mm 279 
BF36P Pozi Screw M36mm.. . . 130 
LR57M = Pozi Screw M3 9mm 139 
BF37S Pozi Screw M3 12mm... 15p 
BF38R Pozi Screw M325mm 27D 
LA5S8N Pozi Screw M3 40mm... 339 
BF39N Pozi Screw M25 6mm 15p 
BF40T Pozi Screw M25 am 12) 
BF41U Pozi Screw M2 6mm .. 290 
BF46A_ isoboitM5 12mm... .. 559 
BF48C_ Isobolt M4 6mm ied 2609 
BF49D Isobolt M4 12mm... 33p 
BF50E Isobolt M4 25mm... 57p 
BF51F IsoboltM36mm....... 20D 
BF52G_Isobolt M3 12mm......... .. 262 
BF53H_=Isoboit M3 25mm............. 35p 
BF54J Isobolt M2.5 6mm............ 19D 
BF55K = Isobolt M2 x sca 24p 
BF56L_ iIsonut MS... -saieninwennt ane 
BF57M_ = Isonut M4....... suet 
BF58N = Isonut M3... eee 
BF59P  Isonut M2.5 0c eee eee 14D 
LR59P  Isonut M2... ee cece eee LOD 
BFE60Q Isowasher M5. axles babe 
BF61R Isowasher M4... ns OD 
BF62S Isowasher M3... eee 9D 
BF63T fsowasher M25. woe 9D 
LREOQ Isowasher M2 .......sce eo 2D 
BF4 Isoshake M5... ...+ mm 
BF43W Isoshake M4 ooo ce ee 
BF44X_ = Isoshake M3 ............0 
BF45Y fsoshake M2.5...:e ec ee IP 
LR6EIR fsoshake M2... ec ce OP 
Page 110 
LR62S_Isotag M5 .. .18p 
LR63T = Isotag M4.. 20D 
LR64U_ Isotag M3. .12p 
LR65V_Isotag M2. 5. .12p 
LREGEW [sotag M2 oo... ences senses costes one Sp 
BF68Y Sif-Tpr No8x 3/810 swesceneee 
BF69A_ SIf-Tpr No8 x 1/2iN. wn 
LR67X = SIf-Tpr No.6 x 3/8in ... 
BF67X = Sif-Tpr No.6 x 1/2in.. 
BF65V SIf-Tpr No.4 x 3/8in ... ‘ 
BF6E6W Sif-Tpr No.4 x 1/2in.......... 16D 
BF64U = Sif-Tpr No.2 x 3/16”...........12p 
LR68Y Sif-Tpr No.2 x 3/8in.. .14p 
BF70M Ny! 2BA 1/2in.. 86 
BF71N Nyl 2BA lin. ..... 
BF72P iy 4BA i Srsiecadeneaaek 
BF7 Nyt 4BA LIM. .....corrseeeersser tence 
BF74R Nyi 4BA 1.1/2in.. 
BF75S_ Ny! 6BA 1/2in..... 
BF76H_ Ny! 6BA lin. . 
BF77J Pt 8BA 1/2in.. Sete 
BF78K Ny! Nut 2BA...... on 
BF79L Ny! Nut 4BA..... 
BF80B Ny! Nut 6BA... 
BF81C Ny! Nut 8BA...... 
F820 Ny! Washer 2BA.................. 1Bp 
Ny! Washer 4BA .. 
Nyl Washer 6BA..... 
Ny! Washer 8BA 
Ny! C/S Scw M3 x12mm 4p 
Nylon Nut ack 4p 
Socne Clip RAS 
Batten Clip eae 
Bik Widecre No 4172". 15p 
Plas Fixing... ive .12p 
Hand Wheel Bott. 35p 
Spade 2BA.. ... 289 
Spade 4BA .23p 
Studding 2BA. ..32p 
Studding 4BA ... ...30p 
Studding 6BA ..... ......... 30D 
HH 4BA Spacer 1/8in........ .. 38p 
4BA Spacer 1/4in... . .... 48p 
4BA Spacer 1/2in...__........52p 
6BA Spacer 1/8in. . <2aOp 
6BA Spacer 1/4in. 38p 
6BA Spacer 1/2in ..49p 
8BA Spacer 1/8in.. awseO 
8BA Spacer 1/4in...............36p 
Thrded Sper 4BA ............... 78p 
Thrded Spcr 6BA .... .59p 
Page 111 
FW16S Standoff Short. . Seats nse OO 
FW17T Standoff Medium... otis tens, OP) 
18U Standoff Lo aS Se ey) 
LRO3D Terry Clip 1/ ee 10p 
LR73Q Terry Clip 1. 17 2in. = 26p 
FWS9P Grommet Small .. 2p 
FW Grommet Large... 2p 
LR478 SR Grommet 3P-4........ ...... 6p 
LR48C SR Grommet 5M-3..... 70 
LR49D_ SR Grommet 6W-1........ .10p 
LRSOE SR Grommet 7K:2 ............26p 
LR5S1F Sealing Grommets =e 8p 
BL74R  FlexigrommetA ....... .... 
BL75S_ Flexigrommet Bees 
BL76H FiexigrommetC... ..... 
FW36P Hole Plug 1/4in. 
FW37S Hole Plug 3/8in.. ..... 
HB22Y Quickstick Pads... A 
HB21X Velcromounts SEsvaeit 
LQI2N Sealing Strip . 0... 
Page 112 
LH12N Ay Shes 18 swe £1.59 
LH13P Sheet 16 swg ....... £38 
LW21X Misr Trim4. aes tices sites 
LW22Y Mixer Tim 8. ie 2 
UW23A Mixer Trim 12... 
LW24B Mixer Trim 16_ 
LWI17T 
LW18U 
LW19V 
LW: 
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PUISS tno OF17 ie 
RWI7TS ¥rob PNZD 2 2 
PUTA tenn PNIZ eae 
PWBIW tr 8A “sy 
RUBET Keats 183 ae 
RLCOK tro RIB Bo 
HB22A nob Vv! C3¢ 
HB248 Knob £2 40 
HBiGY ¥nob RK403 Se 
HB57M fob B4403 £399 
RweeY Knob M1 325 
RWAIN Knob M2 Fo 
RNGOK Knob M3 269 
PXOOA nob M4 40 
RAIOL Knob RB} 450 
RXLIM Knob 22 5S 
Page 114 
RW7BK Knob FID 330 
HB26D Knob Fl) 316 
RXOIB Knob Nf2 . £59 as 
RXOZ Knob PK2 459 
YXOIB Knob K7A 24D 
YNO2C Knob 478 . 270 
YXO3D KnobK7C. 329 
O4E Knob K7D S392 
HB2eF Knob P51 $29 
HB29G KnodR52. . 539 
RXO7H KnrobR76.. 559 
RXO0BJ Knob R77... As 
HB30H Knob 853 Sir Sao ds 6390 
HB31J KnebRS4 |. . SE0 
YR64U Knob K2A 430 
YR65V Knob K83 569 
YR66W Knob K8C 640 
HB34M Knob K1905L .959 
HB35Q Knob K106L £1.73 
HB32K Knob K105 595 
HB33L Knob K106 . Se 
HB36P Knob KIS . S50 
HB37S Knod K24 _ top 
H838R Knob K30. . 720 
HB39N Knob K44.. . 639 
HB40T Knob K45 1 I9O 
HB41U Knob K46 aE 3 a 
Page 115 
RX16S Collet Knob Black. .. ....38p 
RX17T we Knob Grey ... 450 
WL45Y 15mm Collet Cap Bik. 50 
WL46A isawn Collet Cap Bive . 50 
WL47B 15mm Collet Cap Grn. So 
WL48C 15mm Collet Cap Grey . .. 50 
WL49D0 15mm Collet Cap Rec. So 
WLS5OE 15mm Collet Cap Yilw So 
WL51F 15mm Collet Paty Bix SD 
WL52G 15mm Collet Pntr Blu . 5p 
WL53H 15mm Collet Prt Grn. ... 59 
WL543 15mm Coliet PntrGry .. 9D 
WL55K 15mm Collet Pntr Red . 5p 
WLS56L 15mm Collet Prtr Yiw .. Sp 
RXI8U 15mm Collet Nut Cvwr ..... 13D 
RX19V. 15mm Collet Indctr _.. . Lap 
RX20W 15mm Collet Skirt . 219 
1X 15mm Collet Stator . 1939p 
*WL43W Collet Rd Nut 3/8in. ss: Lép 
*#WL44X Collet Rd Nut 10mm .. 169 
RX22Y Slide KnobA. .... een) 7.) , 
YGO9K Slide Knob B. ST ‘ 
YG1OL Slide Knob C Black... ._.. 20D ‘ 
YGLIM Side Knob C Chrome... 290 
RX24B Side Knob F Bik. 1?p ; 
RX25C Slide Knob F Blue. ft 3 
RX26D Slide Knob F Green... 4 
RX27E Slide Knob F Gr 
RX28F Slide Knob F Piet 8e -) 
RX29G Spindle Coupler . A 4 
RX30H Ext Spindle... ........ “- 
#RX3B8R Nylon Rod... .. . . |. 
RX45Y Cord Drve Brass 
RX46A_ Cord Orrve Steel i 
Page 116 bbl Hh 
RX313 Brass Bush... ... ....S3p. 
BL73Q OrveCord.. 
RX43W Cord Drum Small . 
RX94C Y 
RX44X 
RX39N 
RX40T 
RX41U 
RX42V 
H842V 
HB43W 
HB45Y 
HB46A 
H847B 
HB48C 
HB49D 
HBSOE 
Rx95D 
MICROPHONES 
Page 117 
(8924 
L8938 
LB68y 
YW69A 
YB31J 
YB32K 
Y833L 
WF3 










































































SSSPO Ursouns Me FEID «£1927 Wi 28S LED Orange 32p = FL75S— Stop Tab velow ee C 2i 
S um : WL30M LED Yeow 138 Geos Sb ak ber trem 110 RW95D 2 
YSOS esau Mc £WSID £2085 ror U3 4 ed 2p BR47B 5S Tab Bass Guitar . £1. pL gg in Pan Meter SomA SOMA... £6, 65 
Page 120 Square ded 944 Breen if cone 16°. ars 3L 2in. Pan Meter 10omAS= £73 
m ~ sree Tee 
WIDSS Super Carding Mx £23.85 ey re LED Yellow dp BROTH. § Tab Clarinet in. Pan Meter 1A... £5,858 
WYOTN Stereo Cleceret Mec £19 35 YHb2S Square 10 > Grp 7 BROS) STadClanon4’ 2in Pan Meter 5OV........... £6.65 
* eYRRRQ Uns Me OM:S0D £35 45 YY41U Large LEO eee 2 | a§ By 8 Stab Bie smote "EL 10.—-RX37S—_2in Pan Meter 300V........ £5.90 
’ ios els. tiors 4 YV42V_ Large LEO ove 21> BYO2E § Tab Diy Vbrato Acc. £1.10 ax52G 2in, Pan Meter Soe 65 
is Mic Winds mels 4s 1° 128 BY03D stab Diy Vorta Solo... A119 RX53H 2in. Pan BIEOE MES93 
YWrDD Gsneck Mic Stang 8 £19 Pag: BRO9 ab Drapason 8... 
WSS SESESSSES BS Wesy Sraveteo Ri Rea 29  BREBY 8 Tab Diapason 16: “HO Page 142 xFOB) MES est 
} YwrSQ Ashe Gene aie — “8S YET. Shape LEDAY Grete $32 GRIM Stab Orawbars Solo. £110 yGi7T Meter MSAS LOOMA nn DIS LWSOE Elect 
YW7AR Meta! Ssneck Base £325  YY48C Shape LED RI Yellow 27> BRIZN STabDulcianas’... . £1.10 YGIBU Meter M345 LMA sanness ones DU 
bh WF37S Ber For Genk Stang £195 WAS Shape LED S2 Red...........200  BRISP |S Tab Flute Loin. bhO YG Malar SISA Mit eos e7 59 ip. 150° 
u YYSOE Shape LED S2 Green 27p —- BRISQ._ S$ Tob Flute 2"... FLO RxeSK liuminating Kitna essere OS age ta 
| ss YYSIF Shape LEO 13 Rea “Zip Alas STOR ERIC) pecs Magee aa TiOV BRASY ASSIA e Adptr Kit... 
Page YY52G Shape LED 13 Gr 26 abet ig Rare BH fees Af 
LSSSE Ted Top Mic Stand £225 YV53H Snape LED U3 Yellow 26p BRI7T_ S Tab Flute 5.1/3 £1.10 —RX87U my fr Soren YL20W str anna ule. 
» YW7SS Cast Gase Mc Stang C385 YYS4J Shape LEO 74 Red 22p BR1BU S Tab Flute 8... ca £110 RXB9W Hedge MIA BOIS Divider 5 Board 8 ; 
= YW Extra Mgt Mic Stang {695 YYSSK Shape LED T4Green... . 26p BRIOV $ Tab Flute 16°... 1.10 Matec Mi SASeiaEs 8801 r 
- XBIS¥ S$ Foot Mec Slang £1345  — YYS6L_ Shape LED T4 Yellow... 26p = BR20W S Tab French Horn 8 1.10 oe ii 
bar AB4SA Bam Arm £1265 YY57M Shape LED AS Red... 23p «BRIX S TabGedeckt 6..........£110  Rxgiy Meter MI15A £7.95 
YYSSN Shape LED ASGreen ... 27p =~ BYOSF_S Tab Gedeckt 16°.........£1.10 — RX93B_ Meter MI 25A..ncenns sean see 
f i MUSICAL YY43W Ifuminator Orange... NYA ren Zuo reba Jonk.. pone 
YY44x til ¥ rae ab Horn £1. 4 
; Page 122 YHS3H Clipte Amber ANA BYOTH § Tab Mitre 16.02.....£119 PCB EQUIPMENT 
LS97F Pre. Amp £O25 £345 YH545 Cuplite Clear. a GD BR23A_ S Tab Oboe 8... wn. £1, Page 143 
\ YB35N Pe A 5 £243 YHSSK Cliplite Green .. cabésleesatudpiniocs 16p BR248 Ss Tab Octave ( PONE oR ENS £1.10 FLOIB SREP O. lin pyre 
: XB304 Mons Mic Mocer £865 YHS56L Chiplite ROO Seka bass ttetse 16p BR25C S Tab Pedal Sustain ........... £1.10 FLO2C SRBP O.lin 
3 X829G Stereo Maer £2288 § YH5?M Chplite Yellow. ..... 16p BYOB) § Tab Piano... £110 vRgog SRBP O.1in Bee: 
; LBESW Min: Phaser £1977 WEIR Multcolour LED 599 © BYOBK § Tab Presets Cancel.....£1.10  F1g6G Vero 14354. ee 
i YB30H Fuzz Boa 15.25 Y4g86 Chrome LED Small. bap BYIOL see Pests to ROOF nn BA-WG,FLOTH Vero 10345. “e1, 
rome | meee Vecdetsseestncstcates SARE 
. BY6SV Red Bargreph Dsipy £325 BRED. S Topher oon EL pipe anes 10346... 
Page 123 YG33L_ Green Bargraph Dsipy....£2.95 BY12N_ S Tab Rotor Fast....... no FLIOL Vero 10348 
hs XB41U Fuzz-Wah Pedal £2950 YG34M_ Ornge Bargrapn Dspiy. £2.95 BY13P $ Tab Rotor To Main 1.10 YRBIC Vero 21002 . vee DE Pedal PCB'B’..... 
RE eg TS a BS Be SE Ae PRR WB BEN RRR ce 
a Sees. kl. “A 
XESS fone Geena 88 BR29G § Tab one 16"-- 21.40) | FLIZT | Verosteip: 2 9p rl Reson a nace OlauelEC 3s PGB Ey Se 
LBS7x Echo Chamber Tape £499 Page 129 BRIOH § Tab Solo De 1 Tee ns £119 HQsec Vero V-Q Board. “HQ73Q_ Auto Ogn Crd Cdr PCB...” £3.75 
XY8OB BBD Echo Machine. £7250 7 Seg Red Type 3. BR32K § Tab Sing 8 82, "£1.10 5C Tool 20 HQ74R Auto Ogn Auto St PCB........£5.95 






FL26D TOO! 2150 ..scescussmenesoevnn £1, Hgiss Auto gn PAZPSU U PCB. Gees 








































































































Type 4.. BR33L_ S Tab Sub Bass 16’. £1.10 Organ 
SS Be Display Type 1... BY14Q S Tab Sustain Acc... £1.10 — FLZZE TOO! 2152. sacenrmnesernersers 
acs pe ee ii. tag FRAT. “1/2 Display Type 3...” DIS BYISR Sab Sustain Solo... £110 FLOW Pin 2140 VLISU Bower Supp 
z YS40 vee FR41U "1/2" Display Type 4.........£1.07 Bb tremulant _ at fee ie we een © XX38' Downbe 
Balu Ny'on hae Pick: Setar £730 gy6sw DD Giapen Tae Meee $2 BR35Q § Tab Trumpet 8... BWP iy je Pe pageurmcon ina. 3 xX 38RD at indict PCB... £220 
YUOSj Pickup ee: Aj2i £2795 BY67X DD Display Type AF .. ey BC} BR36P S Tab Tuba 16°........ SR XHO2C Mecoee meee ae 
Rene Ta ee BY6BY ODD Display TypeC........ £1.9 Dace ara vomione- ee ce P 144 XHO4E MESD2... 
3D Vo: cao .......... : fy 
YUIOL Pickup Transl AJIS DIS BR38R § Tab Vox Humana 8°. £110 Apeabenees AE Sa XH31J MESS4... 5 
aitee Pekup Switch cone £285 Page 130 BY17T Mar Ky Tab Cello 16’ _...... £3.45 FLBIC Pin 1687 Phof 1077 XH33U0 MESSS Srrenscttcanceen 
t Guitar Stnngs Steel £188 XX08)._4-Dig Dspy Cmn Cath....£2.69  BYI8U Mar Key Tab Clar 8... £345 FLB2D Track Pittecccocsenn. 
«£8386 Strap Button MRE BY70M 4 Dig Dis Cmn Anode. 1.50  .BY19V Mar Ky Tab Clrion 4’... £3.45 FL28F —4-Way Tag .......sseesseenes o 
1 ionae HQ36P Mult Cmn Cath Disply.......£3.45  BYZOW Mar Key Tab Clay... £3.45  FL29G Mounting Strip... “330 Page 152 
oPTo FR32K Filter Amber... <B3p  BY21X_ Mar Ky Th O/B to Rtr......£345 1), The Bena) 9 XFLIM  MES12 0.0 cccgcscessseccrsenssom £2.00NV 
FR33L_ Filter Green. 20 BY22Y Me Ky Tb Dly Vor Ace ne £3.45 IN y28 B08 ioe mmnenrmnonen OB BBAIU Synth Mixer PCB sn £3.95 
FR34M_ Filter Red...... x BY23A Ky Tb Dly Vbr Slo..........£3.45  YR83E Eurobreadboard...........£6.75  BB44X Synth VCA PCB.............. ane 
MES Batten Hidr 21 FR35Q Filter Yellow... % BY24B y Tab Diap 8' £3.45 YR84F Prof Plugblock................. £6.95  8Y87U Synth Preset Mtg Bd... C3 
Holder MES Amber. Ey4 FYBSW Lad Crystal Display . BY25C Mar Key Tab Diap 16°... £3.43 BYB8V Synth 1979 Kybd Cont... £59 
Holder MES Blue... DIS BY26D Mar K Tab Dbar Acc.......... £3.45 -BY89W Synth Bina Encoder... wn. 95 
Holder MES Clear” 145 pape 331 BY27E Mar K Tab Dbar Solo... £345 Page 145 BEAOT, Sonth CSU RIKI CCE ees 
Holder MES Green. £1.45 ag BY2GF Mar Key Tab Dulc 8"..........£3.45 | YR85G Bus-Strip Phugblock...........£2.95  BY9OX Synth Smpl & Nee PCB ..... £3.95 
Holder MES Red . £1.45 aeeeel Opto-IsOlBtOF a... ececnsssseeens .. 69 BY29G Mar Key Tab Flute 1"........£3.45  YR86T Piugbick Contct Strp.... maariae BB43W Synth Trns Gen 1 PCB.......£3.20 
‘Dmd LES Lhidr Bue 35p  YY62S_ Dual Opto-Isolator £13 BY30H Mar Key Tab Flute 2’... £3. YR87U Plugblock PCB.........cene:»- £1.8 BB45Y Synth Trns Gen 2 PCB.......£3.20 
Dmd LES Lhidr Green... 35p YY63T oa oe . £2, BY31) Mr Ky Tb Fite 2.2/3"... £3.45  XB43W Seno Etch System maeereriise BY81 
‘Dd LES thidr Red 35p eat sticgton Isolator ec ripe BY32K Mar Key Tab Flute 4’.......... £3.45 XYLOL UV Exposure Box..............£41.32 BY82D Synth Rwrb & pt PC 
‘Dmd LES Lhigr White. 35p 6 YY84U SCR isolator... Mr Ky Th Fite 6.1/3, nnn £345  BWI9V Photo-Eteh PCB enue £2.95 even 
3 Ord LES thir Yellow 35p —- AQUOL Triac tsotator enna £1.55  BY34M y Tab Flute 8"..........£3.45 | BW20W Phot-Etch brite Prien £l95 BBB 
_ Fit-Tp LES inidr Blu... 35p Byaen Mar Ky Tab lute Ve se “Be 
ir im os soene 
Sey PE TOLES tide Grn" 35 page 132 BY37S Mar Key Tab Gedkt 8... £345 Page 146 Bae 329 rei 
Reece RRL Mn ee et ene ag FN Semen 
e esos ir a occeee: if seeveree coves eeenseeee: “. eseesenne 
Infra-Red Source .... as 38D BY40T Mar Key Tab Horn 8’..........£3.45  HX02C Sin Vmees B852G Sain Mix Mixer Chassi 
Infra-Red Sensor .... «31 HX03D ~882 = BBSIF Synth Pwr Spl ) Htsnk 
SAAS ea mnneenf295 O59 HXOQA Fee's SROP Sel Smil Singie.....48p  BEEEL Synth Miner ly Hitsai 
BPX25 co tee ED 70 eee WF38R PCB SRBP Med Single.......969  BBS8N i th Tens 1/Env Bit. 
BY41U Mar Key Tab Mix 16’.........£345 | WF39N PCB SREP £12 BBOOF, gynthit fg 
~ : BY42V¥ Mar Key Tab Oboe 8"......£3.45 -HX01B F.Glass Sm Sngl............ , 
BY43W Mar Key Tab Octve 4’......... £3.45  WF40T Pee F.Glass Meds en 9 
MEL 2 Oe ae BY44X Mar Key Tab Pal Sus ........ £3. 45 WF41U_ PCB F.Glass Lrg Sngl...... £2.75 
Xenon Tube nrnnn sn BR ro BYASY Mer, Key Tab Pianon:--- £3.45) wraoy PCB F Glass Med|Oble 61.39 
reser Transions cree tree 63? ava Maly y Tb Prsts Chel M Pago Saucon = Repro one! ce 2 
mm Guide oer ee r K BWw2 track ta eovcecere severe 
Laser Tube... £13400 © BY4BC. Mar y Tab Reed 4 £3. BW22Y Track Tape eB 





SKV Laser PCB... ...... £4.50 BY490 Mar Key Tab Reverb.........£3.45  BW23A Track Tape 50.0... 91p va as eenoics et i x - 


pate ves ox eat Mar Key Tab Rtr Fst.......... £3.45 
feuere aes. 2 69D ‘Mr Ky Tb Rtr To Main 
Fs BY52G Mar y Tab Salict 4’... 
‘Mar Key Tab Salic 8°... ot Xk 
‘Mar Key Tab Sax 16"... = 


BORGANIPARTS 4 YSSK Mar Key Tab Strng 4’.. 









“Mar ke ey Tab Strng 8". £3.45 l vee w 
M Ky Tb Sess 16 45 BW31). Pad 100. : Ya 
ar Key Tab Sus Acc...€345  BW39K pod 125° iB #00 
——-BF9RG 
BBE 


ath 150° 
‘ e 
Ma ted 4S PAD 500.....sceccsssssssessvssesessers £3,95_ “evese 
“on HE Mar K Teb Vox vn £3.45 BW3BR Pad 600... Be si Koc ~ 3800 Cabinet 
 FL76H 4 Key Ta veneer os Op Pa. ‘ > 


BR41U Drawbar Red 135. BWAOT. 1G Pads 200 
Whit foc arco ARE 35 Wal 
Bon av _Drawbar. ne =z) 3230 st 
= 15 Free:Side Fedebbos on £63.00 Ba Tan 


ae 
“3 
a 206 













—, PR Cem Pag 
: 14 age “alate. 
PRICE elope 


chai Calalogue No aay e Ca | r | | 
ae TPs VAT 1981 
gar _inclus e 






LM380 Amp PCB..... : 
yoigy UM Ras eS XHA9D_ MES47._. ie “Ere 



























































































































































































U np P ee ? YQ52G “ 
‘one Con PCB... £150 Ag ‘Ultrason Tx PCBs BIS 
Snd/Light Conv PC on £1.55, H Ultrasonic PCB DIS Hat gece Sono STAHC . 
ere BY92A Bur ” D J2N! Ctrdg Sono 3509... "sees | 
aS BY93B Ext glar Alarm PCB.. HAL Ctrdg Sono 3549. a £4 R cing Tape . 
: Btternal Alarm PCB... R14Q birds Sono 3549... FR issetie Case pe S20 FWOIB Pot lin 447 
ternal Ae ae HRI7T Cid WaobiiConanare, =ee7ap,  pwoeg Pan 4 
nal Alar Sono ¥i100 . 1B Cassette 140 FW 6) 
Burglar Alarm Bon. 18 Yxe20 Cartridee 4 Fan ecu i Winder’. 278 «Fae pes Un A7e the 
Maes Gen PCB. a i OHRLeS Gian ot tN eta Yeo Cassette Tove G2 498 Pot bin 100 iB 
io wees Besse ; ‘ 
XHOTE Mest BP ae cn Panel 3 6S Curdg Goldring G800 "£7.40 ee eee é5p  FWOTH ed pt 4 a 
XH27E MESI6 “ishay p FwOa) Pot Lin iM % 
ait ignition PCB. Us WV Page 181 age 187 See. fa tin aie if 
Ne Orumsette Bkt Set Ign Mtg Plate... sae i FOSBR’ Cirde Got pea Cassette 7 Tray 52A _g187 jek Pot Log 4x7 3% 
XB98G Drumsette Cabinet... “Peat FG2oN Ctrdg idring G800H. £14 LH91Y Cas "8245 Pot Log 19% 279 
Page 174 On Gude Senorel GDN “£1023 LHBZA Cassettevor .. £4 68 Fw23n Pot Log 22% 3 
Page 157 ef se 1U Cdg Tenore! T200160... my meio cute enn OBO | FWEEO seb pes He 
asc M BBBSE VOU ane ped £538 : ele lll Talal pana oar ASS ne 376 
35 ssette Era FU27E Pot 
di VDU Pou PCE geo. «Page 182 FUSSY cena lee prea pagar 7 ee atein. 379 
rae ae ‘ee Front Panel. HR25C Stylus GP91SC 00. nina. 2M2 372 
F Mod Ni Stylus GP9 omer t+ 
ARTO PR . Peek Magnum Booki Kesey pte Goes Co BLE Page 188 Page 193 
HIF Amp Pk Det FCB... 95  YOseY hasenum ECB HR31J Sus GPIO4 DD... 185 FQ6BY The H FWalU Sw Pot 
H/Phones Skt Breki. nc, 65 rope cre Sine ee aga sw h38 — FS88R The Hd Too Trek Eras.--£995 Fal Sy Pot bin 1 He 
seeeee ee _— - . ’ % 2 
i he AnD chassis ces PROTE OeG | Stiee ADS R080 ee FQ70M Toe Ha Four Trk Eras... e525 Fiadk Sw Pat Ln zx oe 
EL Ame SCREEN enn £1.85 — p CTION YxO7H Stylus Arne ze vnusnnee £7,078 FQ72P g-Head Bracket ..... 64 65 Away Sw Pot Ln it $30 
iFi Amp Frt panei . ‘age 175 8) Stylus AT6... seve S16.35 CE eos seer nn £5.39 . 38 
HiFi Am snus £8,30 YXO9K pate FWA6A Sw Pot . 
P Cover Black....£65 | RX9GE Safuseholder 20. asp Yeoh sles Al20. a fags RESISTORS Ewaee Su Be a7 223 
se olde dasrseerenereeseoes H See ; niv kL 
7% ‘Page 158 RX49D Chassis oie ee Situs VB £5,508 Page 189 eee Sina Lin 242 338 
/—LW40T Tuner Metalwork kit WHI9D Fone Gig ts HR7IN Stylus BSR ST4 00 ag OU Micro Res... depraeie 4 355 
Lw4 us use Cl 00" mati Fi) 
LWany Tuner Sauchine a 598 RXSIF F/H pee aad: HRV Sylus BSR STIO. LBS $ cae” am EWEaU Sw Pot Log 228 960 
1 r tching Mad nee en £189 owen ore HR45Y Sty! eovesse td Res... i areca oseeere = FW Ww Log Zs ‘ a 
weve £18.95 R93R Fuse 20mm 50mA -10p —s HRA? us BSR ST15 .. £ Cc 1W Res... seoneranne ansernnnee 3D 65V Sw Pot Log 47% 92 
“#1895 WHOOA Five 20mm {Gomi raze suv Bait 117 60 oer conic ogh pWeaw Su forte loon Be 
Page 159 WRS4C Fuse 20mm 150mA.. Fe ated etl te a al Sw Pot Log 220k... a 
—(Wa5¥ TV Sound Tun Ease eon 250mA 65 YX11M_ Stylus Dual 9 Dera we BL SOM K ge ms ewer’ 30 Pot Log 470% 5p 
— LwW44X Tun OF rccssees use mm 500mA YX12N_ Styl aeahnes 2 rr FW? w Pot Log iM. 2 
eS er Head EFS600 6p us Garrard GA150 T 1% Res wserenn eoscecene BD OM Sw Pot 2 
LW43W Tuner IF Modul 8 HR76H Stylus DILOE Wn £10.50 XLOSF wesceee 9 FSOE W. a 35 
LW46A A O oaas se sooserees ip HR77J S' £55 Colour 5 gs anc een P “WW Pot 4 
Lee Steree Visser Ki cacen etouco Fuse 20mm 3A oe ARaSD Shivs Bilge. . WAY Min Beso 19D oe wi Pe 2 £33 
YQOOA IF Tuner Mono Module . WRO7H a 8p us D120SR FW71N W £1998 
9s Cregriraneaie e359 YONG SMES oak TS Siow Eure Ww po caus” £38 
treet MeO, use A/S IA... .lep YX13P f + ST103.. fh (ree W/W Pot SOOR : . sii: 12 
Page 160 WR2OW Fuse A/S 28. ge PAN Sbius wept. A A eee 23 Dale fidaticoonenag ese 
x 50mA.... 3 us Vict Vv D8 ss nssaetiiniinen ee Pot 2k. 
KHOTH MES32 nnn ois OSE Fuse 1.174 100mA 40 eyxISR Sus JV or OT33.. v HY Res 16-330 owner LOM eee Ceres re rene 
Dyn Noise Fi ; WRIGE Fi . 6 us JVC 0136... es 47M FWw95D W/W vn 999 
XBOS iter PCB. £2 use 1.1/4 150m Pp HR8IC S$ a Pot 10k 
F Dyn Noise Fitr Mwrk ...... <3 ~ WROSK Fuse 1.1/4 Py bl ... BP HRB3E tylus LV65977D.. BL64U Constantan 28 Pp FXIBU W/W Pot 50k 06 io A 
Sas WRIOE Fuse 1.1/4 500mA. 7p  HRB4F Syius Ne ErSoe Y12N  Resnet 100R ae 335 FW84F Dual Pot in 4k7, £279 
Page 161 LL fre eA savas PME S eg NP EPSs3 VIaP Resnet 220R oe ee. RS pes pid 
XH21X MES37... WRI2N) Fuse 1.174) SA. Bias YX17T Stylus Philip AG3306... . py OE a lame Coste Bop FWBIU Dual coe ean nore 
XX03D 10-Channei G.E. PCB. et} WRI re Ae "BD HRB7U Sty us Pip AGS206.. £1.85 ret ee ae van 85D = FWBBV Dual Pot in 100K BBB 
itd otd a bell ads ars ty t 95 WRISR Fuse Aa SA cae a Bp  Yx18U. eves heave es Ts poy te abd: emesteg o FWBOW Dual Pot Lin 220k 
XB755 10-Chl Ealsr Mk... 1945 WRIES Fuse 1.1/4 10K 35 HR9OX Stylus Philips GP213......£1 85 YVIBU Resnet 10k. oon re ort od i a 
men PCE ED Fuze woseesesensenseeiee rose ‘) 8435 eee. eae 1Y Dual Po Baer 
AREY) Gee Fuse L1/4 16Aconnn 2p YRZOW Sh) Pros GPADLMNG. 6 7 Wad Aenean BB BOR Ba eee 
XYSEK Cassette Mechanism... £1485 331, Pu Fe BR nn MB Aah pes BED “Wn Resnet 100K ig BBD eo Dual Pot tog 10k. «E110 
reo Tape Module.........£19. Piug Fuse ~15p Hor S-Min Pr sores SUD PXIOL i 
3 YQ30H Tape Switch Board.......42p Bele Fuse Wir eS “i4p Page 183 aut Bit ead sin Brest 20n 10m Ba Dual por (28 3a dremel 
: YQ33L Tape Switch Bra wu42P  HWO4E RF Supp Choke 1A. 30p ‘ROB Stylus RIG: K Hor S-Min Prest Ik... 10p 0 FX12N_ Dual Pc ri. fh 10 
ay eR ape HWO4E RF Supp Choke 1A... 290 HRSSB Situs RIG 286 OD... e195  WRS6L. Hor $-Min Prest 2K2....... at eS re fm St 
X¥35Q Cassette Parts Tamme giS ob HWO6G R RE Supe Ghone oa 296 HROGE ays Sere vn BS WR57M Hor Spr ll ined 109 FX14Q ape Notes 5 ng - £119 
sette Recrder Kit” “£39.95 per ae ae p a us ee Gi wbsecdbeebhe , ‘or S-Min Prest 10 oesgesereeses ip FXISR D eorenensensy 
seyeeee i 50 us eae? \ WRS9P_ Hor S- Ki: ots 100 ual Pot Log 1M_. 
Page 176 323 sous seni ut. xese09 Hor &Min Prest 49k. 10p ey Mery pene EL ie 
p Paseites HW13P_ Mains Trans Supp... asp MIGYE. Stius Same 2011 eae WREIR Hor SMin 100k... 10B gE 3 anh Oe eee “50 
O04E MES4 HWO7H Delta Cap screen "97 WR6E3T Hi est 220k... 10 Ri ace So i 
XB76H Me penal eres .40pNVYW46A R-C Network WR64U Hor Shin —— 470k... 10 ne L/S Control 200R ... . ae : 
7H Disco|t rent Panel eat} ome WrcaU aun a unt aen Sateeetee  ouee Rheostat SOR. £490 “ 
Be 7E Light Mod Bd... wo£1.15  YWS5IF WREEW V 1OOR........11p  YGO6G Rheostat 10OR. «£4.90 J 
818U Heatsink OR2 nes .- £4.85 Yw4 WRE7 rt S-Min Prest 220R .. Y Risostat 1500 ee : 
FO nce uate bios wae WRSZS Vet SM rest 470R mm HA ag — Sage canna *<) 3 
eae Disco Cabinet 48 44 yaoiy: ali ae as Abode by ayy earls 
: B 7) Min Prest 2 Pp 
BBioy Disco PSU PCB. PCB... tyes veer Pressure Mat... "£35 ile Vet S-Min Prest ang Ge We ate Page) 194 +. 
nee 100W Amp Board... ee £1.95 33L Smoke Detectr Type 1 WRISP MH hee nes 10k... Lp aan rorlte boe i Se IO : 
Soot ectaihiceceraes RE WR73Q__ Vit S-Min pense mis PaaaM Side Pottin 2oh 98 
; Heatsink Cover. CORD AND TAPE R74R Vet S-Min Prest 100k. lip _-FX38Q_— She Pot TN 
RE aie rc page 17 Wired Yn Elin Ret abe |B ek Se Rin ea 
‘ ‘ade het stitptcheweee a . 
BB25C_VUM & HP Amp Bd. ope freA TY haath Mi A a tT) 2 fie Pes 7 Soe Sioe Con CaN zaone iad 
-. XH23A MES42... XB23A Rim Drive Turntable........ ert S-Min Prest 1M ... Bah FX53H Slide Pot Lin 500k. 738 
| XB37S Sound Ti ti sensee sense: *XB25C Belt Drive T ble - -llp FxSa Slide Pot Log Sk ; en POD 
| o tint Case TSO vette: Page 192 Poe Bie bos tog 1 
. ad 25% 
L Page 164 Page 178 WR7BK Hor Skeleton 100R FXS6L Slide Pot Log 50k . 
LR13P 79L Hor Skeleton 220R FX57M Side Pot 
a tr H Cartridge Slide MP60... WR80B Hor Skel an FXS8N Side Pot Los 100%. 
| tis Greg Side 710... WRBIG Hor Skeleton 470R FxXS9P Sie tot 2 
LR34M OH she O88. YA32K' Stylus Toshiba NSB. Wee eee aes ERIS Oualistice 
Spindle Auto BSR......... 84 Stylus Toshiba NSB WRE3E._ Hor, Skeleton 447) ote Baan pee a hes 
Page 165 K._ Spindle Manual BSR. 56 WRESG Hor Skeleton 22K 2 HBOZC Dual 8 
LR16S H Cartier Kt St7ak £22 Page 184 WS Loe Skeleton 47k. HBOAE 
LR35Q -H Cartrdg Carrier $195 yt .YGA7B_ Record Care wt C106 WR88V_ Hor Sk on ee HBO7H 
tnaay rrde arr S95. £398 “Loge Mesning Arm C100 WREOW Hor Skeleton 470K. FXOTH Siide Sige 3008 
tain re ote oe Gipnng Am E108. Gertie exeer ina HBO otek 
artedg Crrier SP25 45 joller Pack C93......... WR9O2A. Hor Sholeton M2. Hs 
Page 166 FQ29G Carrer Ki SP25VK. £42 YWBOB_Roler Pack C96. WORORS Ta aac aae ee 
FO3 el! Garrard L £255 FRABC Cleaning Cloth i WWO1B Vrt Shaiston 100R. 
LR24B HQ Mixer F OH Or Wheel Garrard Sm : YWB2D Dust-Off C101......... W026. Vert Stata 220R Page 195 
LR42y HQ Mixer bang FG31) Solndle Man Shor. £285) yx938 rea hoses WwO3D_ vit Skeleton Ike Fx21x 
x le Ma oe rose wh O4E. Vrt Skeleton 2k2 
; 260 HQ Mixer ater Spindle Auto Shon: its; eiemete Sane soe Mies ci) Fao Thermi ee 
ona pindle Auto Long., £4.85 we Stylus Brush C97........ 129 WWO6G Vrt spejeen 4k7.... FX43W Thermistor ne MY 
Page 167 Fo3eQ Ge Weigh SP251V. FGA Sh edna 98 .-.3-808 Wag) in Seleton 22 rere eee ile 
LW. Fase : deeserenerasne £24 tt Skeleton 47k 3A ~ < 
35Q SOWAMP Kitwmnmnnnnntl4.98 Year Seren ine Celt, anes Sheleton 100k. WHaAG 
ae patti Seas Motor eae area Cis emcee tar WWLIM Vit Skeleton 470K Hei 
none 69 p FRS2G Anti Stat Fuld 698 don WWE Vin alton iM Cease 
Y SOW Hi-Fi PCB age 179 LX1OL Anti Stat Mat C11 sop iw P. Vt Skeleton 2M2 803K’ 
Re rally Adee dccnae orbit BAS prt o F960 silieteet adn ont Wasa SCLIN 
aged ROIB Ctrdg BSR XSM £3.50  FRA9D Stylu ati £36 Cermet 100 pa 
$ Balance PXl..... £2 5 WR3ON Ce Re 
Page 170 HROZC Cirdg BSR XH £365 ywasG wiranins £3.68 WRN) (Carmet SOOR Ss. 
 By74RnM HROGE Coda BSR SXBM oan £365 FRSOE Record Grip C206... oa WRALU, cermat fk hier 
_ +YB92A wienion MBIT PCB... ssseseeees DIS trdg BSR SX6H....... wn BAB _ YWB6T Cassette K ator. 43 Wet) Hedtubl os 
was Michron Mill C88 nnn £681 YA7GH Drive Belt 46mm.. YOS6L Cassette KIUCLS ivan E188) WRASW LET LO esr 383 
Clk Kit sosnnens DIS J Drive Belt $2mMM ern 98 BOWE Cans Heed Cin Clié.... £128 Wad Germet gore nme 8 
98 YW87U_ Cleani bere | 1,2 < WRé mune hee revo SBR 
BS Ywesy ¢ ng Stick C109... ... 2 ed i) nae pet: tt. 
eS Via lecelclescing (ive a WRae 18Tw Sat} 
Cermet_ =F 0, 






Bross) 172 


§ MA1003 
my av LC.Clock Module |. 






Wrage 15.Tu 
= eS 


e. 
tae trol Pot 





oe 
LW38R Ultrasonic Dictr it. 68 < lice! 1 288... 
Rigo da F 


June 1982 Maplir Magazine 





—_——- 
- tl mc 
cts OI, Oe 
LP Ne) 2h em SPLEEN te 







SS QO ADORAMLCN 
oh ee, 
) RIT 


Stk AY 30222 
2S &Y.21320 
SIF ay 15049 
V¥RSS AY.3 1279 


VYSSw AY 3.234) 

ne Ll AY 38258 

WOKS aYS 101348 
4S ay$1724 
2S aY.§ 1230 

WOISy AY S2376 

ao AY 5 40070 
> 7 Salcoa 














a SS §a543 
‘ i3P BAR? 
DSF fAKId 
23G BALIS 
; S30" 831106 
: 313 BCLO7B 
2 8c 1o8c¢ 
3 80109 
n 80117 
: B19 
-° 80139 
Hes C140 
BOI) 370 
4 { BC182 34p 
80143 34p 
a! 8C154 27?p 
ae SC 8t160 43p 
SD 8C161 36D 
*. BC 168 lip 
os IF 8C169C llp 
26 BC177 20p 
i 34 BC17B n... 200 
’ 8545 80179 20p 
r SSK BCIB2L Np 
$i 8C1831 ‘ llp 
SS7M BCIB4L " eres) | 
N 8C204 . : 15p 
8C209C 14p 
BC212L : lip 
’ BSIR BC213L sts a 1lp 
f Bb25 BCZ14L. Te Eee TS 
3T 8C301/5. eet 40p 
U 8C301/5/302/5MP . 89p 
V 8C302/5.. .36p 
BC327. 15p 





DR RC SSG cre isttcsisicatermictein LED 








“ 70M BC441 . mmr. 
OB71N BCA41/461MP.. 79pm 

72? BCAG1.....................43D 

POG OSST ops sdacnanenllo 

7 Ct ee EE 

. 1 BC549 PEERS, t -) 

BOS 80557 Sutin nudnalltp 

Ee aD (CSB noe... ceclip 

x 165 8CS59 op 

— QB74R BCE5O ee nae 29p 

re] BOYI0 Gia ate, Clap 

18 BCY71 189 

D BD131 


BD131/2MP 


8 5 BU ae 9 
SV BESS 7 aie ns ene 
tee ov BF494_ 
Qs 020 BF4 9S eos 
q -20W BFW10.... 
Q BFX29 
22Y BFX30 
23 a Saree 
268 BBEXES Se eee 31 pH 
_ BFXB 











rs Yl en 


Saree RENE RS wwe emn ance wareewety renee 





a 





Buase kOl._ 
BH48C KO04.. 
*YY74R 1200... 


32p 


isa 

6pm 
~ = NG 
ie 


eee tenienanenaneetehedtl 





=a IO 
90 
99 
9D 
9p 
9D 
: bd 
9p 
. 90 
9D 
9p 
. Bp 
9p 
9p 
9p 
ate 
~ 9p 
9p 
9p 
9p 
. 9p 
. 9p 
3° 
a On 
woh 
.72p8 
ssi veligerseanbucasl 87 
‘ rae RS Io, 
H28F CA3130T suseitiotecn 6171 08 
H29G CA31407 ee ee RBA) 
OW: CASIOIE . ccsicnicmctann£l) 95 
WQ21X CA3240E SRO WR 
VG37S CUB960)... chicka. £29,95 
QHI0H C1060 eaciketr420 
22Y C116D........ ee 
WQ23A C€126D.... nieteertereiainn LLG: 
: 248) C206D is ..eicecens ODES 
WQ25C C2260 macvissie ee Ved 
QLI4Q C246D pee DUD 
18 DACOSOILCN wre £2.45 
2D DF412 sis Gasessbehacs 
21X OV1202W_ 
9922" Ov1205wW_.. 
23A OV1210W . 
248 DVI220W ... 
25C DV1230W... 
260 Af aged 
26D E£R1400. 
27E £R3401.. : 
WQ28F HSCH100)........ 




















YY94C  ICM7216DIPi “£17.4 
YY95D ICM7226BIPI £21.90 
YH63T ICM 7555... £1.25 

32K IR122A... D's 









Loree J02... 
404 _. 











































29G LF347_. 





tMae9 suntan 
LMIS19 2c £1 95 


99H UM 1890 none acces ereseso ese 2.09 


YY71N tpi pecbeeteastetssensersreeemeee £3. OU, 
YY72P_LM18720 00 £5.90 
£2.29 









SERBUM291 7) eee 
nie, (M1820 29 os £1.80 
QH42V  LM3900 0.00. ec eececenecoeeesseseneee 97D 
= UM3909 teecsctetsreeepesces Seersetare 87pa 
M3911... mete say 
WQ41U LM3914. £2. 
GE LM3915 Sea £2: 93 
YY97F LM3916...W. Sestewateenees £5.46 


YHE4U  LMI3600N QWs eeneenereee £1,399 
YY81C {aso f AYA) 


WH22Y M087 00ers ccseverunsensverevenses £4.95 


YV9OK M108 on sees ccsesseeneee £18.25 


V9 1 V5 M14 7 eee renee £6.5) 
HO7ZIN M252 on ccessovereresnerem ene £12.20 
£8.95 


UR M252 
rose ere AME 


3 eorepesceeteersecersstesscsts ONS, 


‘XLO7H 
pap MAloose= eae creeeee DIS 
ety Oe egies oft] 


bee ee 


SY MELSIOP ccna nnn B30 
TBE MC 1496 Sees er eiecces O9 


. H4BC MC3302P. 2 80p 
Pay | ‘QH490 “Mc334oP... venetian 135 


ee ee 


QH6IR MPSAS oe Desiec me 71X530... 
WE2S MPS363B en nwo GD et 
Guess MPS363BA, 1B 
L234 MSAA Sega 2.9 
AMES oo non BAO 
wasas! Ne Nea hes 
5K NE 544. 




























WT NE 1555 iS sis dasdinda cignaivde ot 

guet NE\556 iu dia nuendo 2D, 
UE NE|565 feuded chee eae: 

QHESY NE 566 ee ED 
H6QA!) NE 567 <y\cccuwaceniien 

*YY87U NE571 S 

YY68Y NE5534A 

YY67X NE5539 - 

YG38R NSM4000A.... ...... up) 
zOM ape snvnnnnne 1 L 
H72P OAQ] .. L80B 1N4148 
1739 0A95 LB1C 1N5400. 
H74R O (82D 1N5401. 
H75S 0A202..... L83E 1N5402. 
H77) OC28.. L84F 1N5404. 
H78K OC35.. L85G 1N5406..... 
H82D OC45..... L86T 1N5407. 
H83E OC70. .. L87U 1N5408 
H84F OC71... bert Heth 
H85G 0OC72.... 
H87U OC81. 

HB9W OC83... 2N 

H91Y OC170.. RO1B 2N706 


WOS5F 1702 1000ns 
ROOA 697... 
RO3D 2N708 


92A OC171.... 
e336 PN3643 
S7M PWO1.... 


QROSF 2N1303. 

wgan PWO6 OSG 2N1304. 
a a me Big 
Bone eaeoeRs. RIIM 2N2219... 
OSF SC1460 12N 2N2369A 
Q SFF96364. R13P 2N2484 
Quo6G §G1495D.. R14Q 2N2646. 


RISR 2N2647 
CeIn eaiens R16S 2N2904 
66W $490. R17T 2N2905. 
08) ST2... R18U 2N2906. 
ae = ey Bee 
Ciceeus 
ses SOA ERE R21X 2N2926Ye..... 
tliM TAGI/100.. ire “ET. R N2926Gh.... 
L12N TAG1/600.~ anes) eohed) Exe 
(35Q TBA 651... 622 R248 2N3058... 
Woes is = ww $8PQR25C 2N3525 
YY79L_ TCA3502Z B89 
WQ64U_ TCA4500A... "£3.35 race. 3NaI08 
*WH20W TDA1022.... 66.75 


YY76H TDA1024..... Ll, . 
YY70M TOAZOOSM.. sous £8.25 R30H 2N3706 ..... 
Weer 1 DA2030...... £1.95 oo be oes 
*YYB6T TDASsiO re ~4 ht R34M 2N3711..... 
I 39p WO7H 2N3772.... 
3 R35Q 2N3773... 


sae 18D R36P 2N38)9... 
9p 37S 2N3823... 
: 3866 


99p 40T 2N3904.... 
.75p R41U 2N3905 .... 
-55p R42V 2N3906. 
-55p R43W 2N4058. 
.76p R44X 2N4060. 
85 45Y 2N4061. 


QL20W uA709C....... ..75p R490 25458. 
BL22Y uA723C TO99...... .85p = 
L21X uA723C 14-pin Di “55p R51F 2N6073.... 
ee uA741C 8-pin DIL 23p WO8J 2N6609.. 





L23A uA74iC 1 cont DiL.. .78p 30H 2SA872.. 
L24B  UATATC... eects we 75D 31) 338716.. 
SC uA748C......... seas 52D 1 
Se) ice et) Gt coe 
u — P 4 sie, 
LOE) UATBLISAWCls amen 4Sp) | Ohagsh, Sehag cae 
L28F uA7BMOSUC................ wl 79p 38) Baer) 
L29G UATBM12UC oeecscseeressersemene 79D 36P 2SK133.. aE EN 
L30H vA78MI15UC ...............-. 79 37S 2SK1 34 ae aans £2 90 
BK U7BMGUIC waren “E125 W/O ee a 
uA nro tovomererstutet eens 11M 2102 450ns..................£1,9 
LS2KiUA7T812UCRtc cme 78p W12N 2114 450ns.. ie vm £30 
BL VATBISUC.2onseeee-sans == 76 mae 
BISL VATBGUIC EL? FH 2716 450ns2. £3.23 
(350. VABISKE a BL SS J 2732 450M nn nonre £519 
vA7BISKC........... erewesres - yiaeecantee a 
UA7BHOSKC. coveesscssessomnseeeree £9.55 #526 BNA sae te cov BM, 2 
Ww are UATBHI2KC.occeseoeenee seoeenn £6.49 ice SAe8. to 
WO82D UATBHISKC... cesses DIS HOLE 3403 Sen ee BBD 
w uA HGKC mesneenenens £6125 0): 24 


F  UATBPO5SSC.. ccc ccncccersesereses £8.25 KOLB S001 BE... sensspsescoreeseeee 179 
WQ85G UATSLOSAWG.., asmseceerseeeers OOP), ea 4001UB [yc eveseres meal 6p 


AQO2BE eo eee 
WQBGET VA7SLIZAWC annem 83D GYOSD AOOGBE eae 























TU UAT9LISAWC.ssccsscens eee 25D 883 

WO8BV USA7SMOSUC.................89D KO4E 4OO7UBE se eennnennn- 18D 
Ww UAPOMI2UC nn 89 14Q 4008BE. en  62p 
KX UATOMIBUC wecccceccecssassenens 89D xOsr $1 BE cnn 16D 
stonsecseecnsessoor Le VQ) 

LTA oa i ce eases ¢ 156 NN OXO6G 124012 CE =n 180 

38 UAaIZUC.... rene SOD O7H 4013 BE. .csssessseessonscenssemerese ISP 
19 P_YATIIBSUC renner WISR 4014BE. ccc cccssecssne vere BOP 
QI4C UATIGUIC ..rcseecrsererreerrereen £12 W16S 4015BE- ee 
SP MTOR pm QROK AOL YBE SOS Mbp 
2BF KONO gc icescceeereerseerrereree £1,3 X10 401BBE vr mcnmsrnenins 68D 
9G VKLON os ramneenrnnn E138 L7T 4OLQBE cc secsgnscccesmnerssenne 42D 

E VNAGAF aoc ccreesmereesscsseessneves £1,108 x11M AO20BE... a ala pene 
ee BVNSS AEE ay WI9V 4022 BE. cccsessnrennsnenns OOP 
X12N 4O2SBE.cecesseer everson mes 30 





PM OX13P 4024BE............. 
— 4025 


4515 
‘QW87U 4516BE............ 


W36P 4053B oe a 
Owa7s A0S4BE 


ch hoe 2 3py 


Sefer tens vo esersy 20p r, 



















| Poe er tg 


4078BE.... 






4081BE............. 24p , 
W49D 4082BE.. eee vee 2B } 
WS0E 7 4085 BEraenersrtectestecstees sve 85D 
W51F 4086BE.. 
W52G B + 





WE6W 40108BE .... 
67X 40109BE.... 







W72P 40163BE ..... 
W73Q pit pets = oo 
8R 40175BE... 
4R 40181BE..... 


W76H 40192BE.............00 sroastl 25 
W773 40193BE.. 


WEE) oy tes pec p ; 
W79L 40257BE. 4 
aes 40673 eae wee fols ¥. 


B 4116 250ns........... 
QOSF 4118 20ns. EAS 
4164 250ns £6. ‘ 
18 4136... od anc 


fe 4502BE.... 
Jt Appoceas 


W84F 4512BE.. cr 
: sie mo £1.55 


ror 





wee OD 
X3B2K 451 BBE.....-.esesecmruersecesressserere OSD 
XSL 4S OBES ererencr tere eeeetes 78p 


452 1 BE ee ecserclessrersetasestencercs £2.00 
EM 4522BE...... soon seetey seenreres 88 PM 
4x AD26BE nn emeteetesreessessrerste oD 
NV 4527BE.., es eccsesene eames 61:1 
X29G aB28BE see 4098BE.......... 





be aes 1BE sateeereest amm 


WIOX S555BE. oe scceessensserseeeeenens SOP 
WOLY ABBEBE renner be 

E AS0RE. Bie Bee a 79 
31 F045 1OOBE een ee wee E: 


28 5W Zener pak = motos on 
X36P SW Zener 8V2.... 
31J 510 


















































































i Se 









VAT 1981 VAT 1981 
) , VAT 
Te Basho nae & ae i  inclus e Catalog e Pe inclusive 


PRICE 








PRICE 





Page | On, Te 
? 





i Pe Fes we . 2 
se: HOSE FAL §293 a. edbeetavsbaboterkasesoby 96 


oe 
’ 






Zoe 7 ae fe Page 234 
29p a HQ51F AY-1-5050 
HQ53H Piano IC Kit 










































HO7IN M25 
5 tQH64U M252 
YHIIM 7415365... ae WH21X M254. 
YH12N 7415366 OX M108. 
YH13P 74LS367 
ee Page 235 
1Y 7 
ons YYB9W AY-3-1350 z 
” *WH20W TDA1022 £675 
ve ec? 0 VH 3319 76489 Sei cess £4.75 
Page 236 
Se YY79L TCA350Z. be 
yHoek 7647 
YQ42V soar Elects PCB... 
T41S490 ne Page 238 
YH27E 7415568 NYA 1) CORY 
28F 74LS569 “NYA Nias CASOSS EPS errctiesicstisssssinns 
59P 741S600 “NYA Q20W CABIB9E voce sees csccnen 
60Q 74LS606.... £23.60 
61R 74LS NYA 
25 7418610 “NYA _—-Page 239 
29G 74LS670 “£1.46 Ms a LM1820... 
9063 S684 ‘£4.75 
SOHN 740917 eae aoe meee £8.85 ie aay 
YH32K 76477... ves £3.45 
pil YH33L 76489... ~£345  BRO3D_ Decoder PC 
YH34M 8128... vn 30 
YH36P 8197=74LS367 “63p «Page 240 ee 
YH37S —B19B csscescccceeese a £2.35 LTT AY-3-B115 oo eeeosere sone OIS 
YH38R 8038 CCPD. £4.69 QLALU  ZNS14 occ cece aith-25 
ees 28pm YH39N 2069 DCQ.... £2.35 
pane YH41U 8085A......... “£599 Page 241 
ee 32pm) YH43W 211 CPA. £3.25 
YH44X  8212.......... "£1.95 
sae YH45Y 8216...... “£1.95 
oes 32pm YH46A 8224... ‘£2.68 
36p—@ YH47B 8228. "£4.45 
cS. YH48C 8250. vee £9.95 
36pm YH49D 825). ‘460 «© Page 242 
YH50E 8255A ER ADs EE VHGGWINSLS9O seitettsssssstoorciccoseie £3.35 
YHSIF 8279... BEQ'G5 Ie AYHO TKO ML 922 see eli isiedscscorierossre £9.29 
YH52G 82S126M "£349 
Sets Page 243 
Page 224 YH6BY ML92B on 
teas beet YY7IN LM187i....... ae 
YQ69A M1871 Xmitter PCB _98p 
page 222 










SLOW 09C See 
L22¥ varie in Dit... NE ee 
CATS cielo TUT 2C Beara, se 


Page 245 


wQ75S TL170C. ..... 
YG37S NOFA : 


neeee 





*wga0 TOY) bearers 


Page 246 
atte LES pase ots x 
M391 





41 
a 3 
YY97F LM3916........ 46 
YQ66W (M3914 PCB i) 










































































Minos) daists: 7 
 -YF58N 74LS154 ip Page 247 
 YFe0g 7atsige 37 Yva2o. DFAI2. 
- OTFOUN #4L5100..... an wip 
pee Page 227 B24B AY-5-1224 
VFGIRIE74(S 157 cocs cerca 35 
tree 7418158. “Aepm QHSOE MC3360P BS3H 4-Dig Clock PC 
a ees at Yee A =e 
ae) 7418161 er ae ci oe 49pm see henner teverecreeereente fHees page, a 6 essen. a is 
_-YF65V-74LS162.... . 53pm ta 
VEGGWIN74LS163 siatesen ieee satis tres 4 EE Wa theds ds ass 
MEE WHIOUN 741640 cn. 6eom Face 2a0x 59 £149 QB25C AY-5-1230... 27 
YF67X 74LS164... moe 55 39N area sc Hoebee cy bec oceneevesececcese ° 
YF68Y 7415165... "E14 8 L 
HAO TARLMS80 Seteeresrncectcrerctss Page 249 
YFE9A TALS166 socscsvvesnr overs £1.95 - wysey. Tsti2y 
VETOM TALS 168... £1.20 p 2) Wi Uae SL ao occs oe £8 
YH2P 7418170 95 aa ee vias we QB26D Me a0GIB EuEEON EG'G0 
YF73Q 7418173 .65p HEE BW Aan PCO Dae 62 
WHIIM 74174... 8) pa LW iY Aree Kit £44 Page 250 
NANT CD Tae £144 wyg4c(CM721601P £17.45 
VERS satsiar eet} SREY TBABLOP an as 950 os IGM/S2eBIPI.. £21.90 
YF77) 7415189... ores aon PCB, Pecclestecsness Ait YH63T ICM 7555 osc eceee ee £1.25 
ese Page 251 
Peano ae 
WOQ67X TDAZO3O vesceressocsssnessenaneees £1.95 " 
YQaaw 15W Amp Kit "£6.45  Woeet NE see. 
¥O3 15W Amp PCB.......-. 2125 - 
YQ36P 15W Ae Bracket. oocccccreccee 65 
y 38R 30/2 PS PCB peseeceds £14 Page 252 
YQ37S_15W Amp Module...» £6.49 HEQA NE S67 geccccseeer cos seme vn £1,308 
YSN cone ca 
ngesw DAZE exes Wasmn EABST bit 
YF88V 7418241.. ath ns DIS__ YH39N 8069 EQ nn £2.35 
YEeow 7418242. WQ62S TAA 550... we cseene ae SSP 





Page 253 
TLAS 7A pete 


195... os £ 
XX04 eet atk 

Ne cae Het 

: mr UA 

















YYB4F LM 382 oon scrssesconsssssntscsensnrsiens 
*YY87U = NES7L_ mir novi ad 
RYYBET  TDA3410 0. cisom senso es £1,90 

WQ35Q LM3B7 screener ene Bl, 25 


74LS253 















74LS257... 

74LS 258... 
741$259... 
7415261... 
74LS266. 








Page 233 
GAAS MC MC3340P .. eae 
bea nhs 


iQB21x Tay sar 
: M083. 
YHO3D 741$290.......0000 WH22Y M Mos? 


Se em cas took 


ice, 





ox x 

























WQU9V AY-5-2376 ..002 cee oem 
Page 258 
WOQIBU AY-5-1013A... 0. £5.98 
sh BEX: (BAO2 Sn castsiarss . £580 
SF 96364. £945 
ae MC6845... £10558 
SUS) LODE ciscccstcstesssnsscnses £3.48 
ae 2102 450ns. ee £195a 
MC6810AP 450ns £198 
12N 2114 450ns... ations Le 
O5F 4118 250ns....... ey £4.45 
2¥ MCM4027 250ns.............. £1.88 
Page 259 
W938 4116 250ns............. .. £1.30 
6G 4164 250ns......... .. £6.25m 
F 1702 1000nS ...........-.00. £4.10 
W13P 2708 450ns....... 0. £44 
7H 2716 450ns. ES & Fk} 
aed 260 
2732 450ns. £5198 
ce 2764 450ns. NYA 
Softy 2 System... £169.00 
Softy PSU Ol 
Xyese EPROM Eraser. £4295 
Page 261 
WQ260 ER1400... 
w 27E ER3401.. 
ase 825126M1.... 
wor RO-3-2513.. 
R 8038 CCPD.. 
pase 262 
kl, et PCB. 85p 
AB DACoBOILCN. ei er HK) 
OA beter wah oh Regen, £4.45 
59P 1CL7109.. £16.55 
WQ38R UM2917 oem vere £2.29 
Page 263 
7X Bate Lot £4285 
94C . £89 
w95D ean £8.45 
Y76H 0677 PCB... oe ANCES 
WR29G_ Transkt 3-Lead TO18... .... 16p 
WR30H Transkt 4-Lead TO18......... 31p 
WR31J_ Transkt 3-Lead TOS. ...........19p 
WR32K IC Skt 8-Lead...................55p 
WR33L IC Skt 10-Lead... .67p 
Page 264 
WR24B Kit TO3... oe ..8p 
WR25C_ Kit TO66.. Sp 
WR27E Kit SOS5.. : 
WR26D Kit T0126... 5 
WR23A_ Kit (P) Plas - 
BLI7T DIL Socket 8:pin 
BLI8U_ DIL Socket 14-Pin... 
BLISV DIL Socket 16-pin. 
HQ76H_ DIL Socket 18-pin. 
HQ77J Oil Socket 20-pin.... ....... 7p 
HQ78K DIL Socket 22-pin.. . 20p 
DIL Socket 24-pin.. ...19p 
BL21X DIL Socket 28-pin.. 24p 
38R DIL Socket 40-pin...........3! 
ZIF Socket 24-Way....... £34 
Soldercons...... . 9p 
Header 14, ‘pin. at ..54p 
Header 16-pin... ..63 
Header 24-pin..... £110 
Insertion Tool... ....... 80p 
Page 265 
FLS6L Transistor Cover .  . 10p 
HQ79L Heatsink92F. 14) 
HQ80B Heatsink 18F _ ASp 
A Ky Heatsink Clip-On | NGS 
M TOS Chassis Heatsink. 89p 
ase Vaned Heatsink TO3. i 
FLS8N Vaned Htsnk Plas Pwr 34 


FLS7M 


| eatin 
Y8260 Heatsink € » GOON: 





















1981 VAT 

Cata inclusive 

Page oF PRICE 
y 1U O5/1AReg-VPSPCB. . 859 
J O5/1A Vareg Pos PCB. ..s«B50 
55K O5/1A Vareg Neg PCB. . 859 
hee L200... i £269 
(ae £5.48 
MC6800P . £5.10 
MC6802P ....... £599 
MC6821P £199 
MC6850P £299 
MC6852P £295 
MC6B75L £6 32 
FROCPU Sli ncis.caccatnoees LOO > 
280-PI0........ £4.25 
780-SI0_ .. £19.00 
280-CTC..... £4.50 





1921 Wer 
Cata wits re 
Page POE 
Ther 14% 
of Tee rermpets “G99 
wy02s deed Fan L£i9% 
SPEAKERS 
Page 267 
HY12N Ultrasorec Transtucer 067% 
FL39N Buzzer 64 20 
FL40T Burzzer i2V 2290 
FL38R «AC Bell £399 
FL37S Bell Aforrrer GAG 
FQO8) «Bell Push £119 
raga Nam wins Bel! Push 559 
¥ Baby £925 
LH95E Plastic sue ren £559 
LHO7F Star War Siren £599 
Page 268 
LH98G Hawa: Fre O Seren £249 
XOQ7IN Re-entrant Horn Sadr = £2550 
sgre Megaphone £43 95 
4Y76H Sieg Se pMegohore . £4395 
XQ73Q Car PA BW £3.25 
XQ74R Car a isw £1295 
Page 269 
YW52G 2in Piezo Tweeter . £249 
WF54) Diect Rad Piezo. £3558 
WFOSK Piezo Horn Flush res ys 
WF55K Piezo Horn Recessed £525 
WF56L Wide Angie Piezo . . . £799 
LB23A Mag Earpece25mm . So 
LB24B8 Mag Sg oread 3 5mm 20 
LB25C Crystal Earpiece ee, 
YV57M Stethosc sbacidied 750 
WBO4E L/S LoZ 850 
WBOSF L/S loZ 458. 890 
WBOBJ L/S Lo-2 508 89D 
WBOSK L/S LoZ 568 8390 
WBI3P L/S Lo-Z 658 : 830 
WF57M Hi-ZL/S64R  .- 3930p 
YW53H US Loz 768... Ho 
WF58N 3 inch Tweeter £145 
Page 270 
YwS4J 15W Cone Tweeter... £285 
F248 Multi-Cell Tweeter... £595 
WF33L Free Stand Tweeter ..... £5.95 
WF43W Dome Tweeter ......... £545 
WF44X Rectangular Tweeter... ..£545 
*#WFO2C Crossover 2:Way £420 
WFO3D Crossover 3-Way £5.20 
Page 271 
WF45Y Escutcheon Crssvr. ...... £499 
WF46A Controlled Crossover £1069 
WF47B Low-Cost 4:n a £1.98 
WB27E Rd Spkr CM420....... £2.56 
YW55K Plasuc Car Grile .. 90p 
YW56L ised Car Grille os 
WF48C Hyvy Duty Car Spkr..... .. £6.45 
WF50E Elotcal YS our CM641. ...£3.35 
WFI8U Elliptcal Soke CM742_~——.. £4.45 
WF23A_ Elliptcal Spkr (M852... . £5.20 
WY13P Elliptcal Spkr LT853..... £6.45 
' Page 272 
WFOOA Rd Speaker LT530. .. £6.35 
WF52G Rd Speaker LT610.. _ £575 
WFOBJS Rd Speaker CM820.. ... £595 
WFLIM Rd Speaker LT830.. . ..£7 30 
WF12N Rd Speaker LT840... ..£11.45 
WF53H 20W Squawker . : “£3.25 
WY15R 4OW Squawker... es > 2) 
XQ77J) Fane SO4R... i 
X826D Fane SO 8R.. £2 
XQ78K Disco 80 4R 45 


Page 273 


gett 
XQB4E 
oe 

33L 


AF34M 
AF35Q 


Page 274 ns 


SWITCHES os 


Page 


FHO7E SPST 





Forte C1285TC 


C BR. 
D Forte C1285TC 16R .....£28.45 


C1S5\Bass BR 
C15 Bass 16R............. £57 
Power L/S Cabinet . _ 


5W Sokr in Cab. . 
ASW Spkr Pair. 





20W Spkr Pair. 
PA Soxr in Cab 
Ceiling Speak 
Bracket Minor 


Bracket Bek 100 — e830 cE 


Spkr Selector... OS 


275 


FHO8G SPOT Urs Mn Yea 
FHOSH OPOT Uitra Min Teale 





FHOOA 
FF70M = Sud-Mi 


Sub: as A 
Neer 






















































H TOM) Heat cia Cessna “Be g 
ec: tee ) 
FLa1U Heatsink 4¥ ; 






sa a ce 
<r 


igen! 





- S 
s 
| Page No 
Page 275 
a SRERP Dock Ret Fo 5$0 
PNIED Lang arm Tel Lacning 2p 
P om <3 Long Arm Te Foner 93D 

SYS Ofhravre Bar pay ssp 
YXOSU Ar Racker SAS 69D 
YUSS¥ Min Qacker OPO] £3.35 
Frelik Nekls Swatch Black HS 
PRITY Seka Sets Bue BIS 
FNI3& Metin Satoh Gren OFS 
FMS tetia Satch dummas IS 
FHDSD  webla Switch Red ons 
FNISD Heata Swatch Whate oS 
FMD7E MEbig Swtth Yellow Ors 
PN3QN SAS Rocker 4p 
FM322 SPOT Rocker 49p 
YRSSY Parker Neon 63p 
Rosa Racker Sw OP 69D 
F520 OFDT Rorker So 

eYRTOM Dui Rocker Neon £120 


WVSD Olt Switch SPST Dual £3.20 
RADTE O14 Switem SPST Oct £150 


MATSF OOM Switrh SPOT Spi Sho 
XENIG OL Switch SPOT Quad = £3. 95 
Page 277 
FF73Q Rotary SW12B 70p 
FE74R = Reary Sws8 70p 
FF7SS = Rotary SwWeh 70p 
FF7EH Rotary SW 38 70p 
FH4IV Rotary SWZ 70p 
FH4SW Rotary Swf 70p 
FHS2x Rotary Sw4 70p 
FHaSY Rotary Sw3 70 
FF83£ Trumbwhee! Decimal £49 
FFBaF = =Thumbwheel BCD £455 
FF85T Thumbdwheel Mig Kit £135 
YR77) Push Wheel BCD £545 
YR7Sx Push Wheel Spacer 48p 
YR79L «Push Whi End Cheeks 99p 
FH4OT Key Switch £3 60 
FHSTM Rotary Ma:ns 75 
| FHOSD Roller Microswitch £1) 
Page 278 
FHS6A Maka Shatt... £110 
FHS7B Maka Water Ip l2w. . £106 
FH28C Maka Water 2p 6w . £106 
FFS1C Mako Water 2p 9w WO 3 
¢ FHSOE Maka Water 4p 3w £110 
FHSIF Maha Water 6p 2w... £1.17 


FHS2G Maka Water 1p l2w MB 75 
FH53H Maka Water 2p 6w MB £1 
FFR2D «Maka Wafer 2p 9w ue 29p 


















































FH54) Maka Mains. PRR.) 

; FHSSK Maha Screen... .. 5p 

| - FFB7U) Click Switch =... . 30p 
r : FFBBV Click Cap Biach. . 18p 
| FFBSW Click Cap Blue 18p 
FF9OX Click Cap Green 18p 

in FFOIY CickCapGrey ....... 18p 

FFO2A Chick Cap ivory... ... . -18p 

FF93S8 CickCapRed .. 18p 

FF94C) «(Chick Cap White... 18p 

"Saks FFOSD Click Cap Yellow... . .......18p 

& FF61R Keyboard Switch, ......... 23p 


- FF62S~ Keytop 1 Position. . ...... 18p 


FF64U = Keytop 3 Position _. o- 56 
FFGSV ASCII Transparency... £13 


YR7IN Switch Contact Sheet... £1.49 


Seen et epee peee mee 








FF63T Keytop 2 Position ......... 29pm 


1981 
alogue 
Page No 


$4837 xt Catehmutton Red 
PHES Rot Letchbutton Wite 
SHMSTU Magpchent Button Bt 
FNSEV Magxlight Butin Grn 
frE9W Magee Button Or 


FHIOK = Magechent Button YI 
Bwisk catchbush Biue 
HwisS Latchtosh Green 
Hiwtyt Latchbush Orange 
GWi8U Latchbush Yellow 


Page 283 

YX96C Ultra Mon Relay SPDT 
YXS5D Ultra Min Relay OPDT 
V¥9HE 3A Min Rela’ 

YKI7F = 10A Mains Relay 
YX93G 5A Mains Relay 


Page 284 


YX99H =12V 304A Relay 

FX23A Open Relay 6V 

f%¥248 Open Relay 12V 
FX2ED 2p Sub Min Relay 6V 
FX27E 2p Sub Min Relay 12V 


fX28F = 2p Sub- Min Relay 24V 
FX30H 4p Sub-Min Relay 12V.. 


Page 285 


HY2OW Relay Flat 12V 
FxXS8C Power Relay 12V. 


fxX49D Power Rel 230V AC... 


YB8IW Car Relay Single. 
FXSOE Reed Relay 6 to 9V . 


FXSIF Reed Relay 9 to 12V 


FX73Q Reed Relay 12 to 18V.. 
FX74R Reed Relay 18 to 30V.... .. 


Page 286 


FX8BV_ Dil Reed Relay Ip 5V... ... 
FXB9W Oil Reed Relay 1pl2v...... 
FX9OX Dil Reed Relay 2p 5V.... 
FX91Y Ol Reed Relay 2pl2v..... . 
FX92A4 Dil Rd Relay lpC/05V ... 


FX93B8 Du Rd By. 1p C/O12Vv ... 


FX6BY oat Standard ........ 
FX69A_ Reed SW Compact. 


i POROR 
Oe 


ANoe 
Yoaw 


wow @ 


FX70M_ Reed SW Munsature. Oe Airy: 


FX71N Magnet Small.. 
FX72P Magnet La 


HB13P Sw Former Aa One? sad 


HB17T Sw Former Min One 


HBI5R Sw Former Comp One......_. 


TEST GEAR 

Page 287 

HFISV_ Test Prod Black . 
HF20W Test Prod Red... 
YX57M_ Min Probe Black 
YX58N_ Min Probe Blue... 














YX59P Min Probe Green... .. 38p 
YX Min Probe Red... -. 38p 
YX61 Min Probe Yellow ..38p 
HF21X_ Probe Clips ........ 89p 
HF30H Pistol Probe Black. ... 99P 
HF31J5 Pistol Probe Red...... .... 99p 
HF22Y Lo-Cost Test Probe... wa 74D 
HF32K Moulded Test Probe.............79p 
HF33L 4mm Test Probe... 3 
YRS4C AVO-type Test Lead. £44 
YR93B_ Test Lead Kit... ies Lele 
FY73Q_ Logic Probe... apes of 2 TN) 
Page 288 
FY88V Continuity Probe.................... 99p 
FL61R_ Signal Injector... ... £5.99 
BWOSF Scope Probe BNC.... £15.63 
BRESW Scope Probe Lt: .£16.25 
FY74R IC Test Clip... eee eee, £2.35 
YB21X Safebloc.... Peevesees SOLO 
YR95D Lo-Cost Scope Probe.......... £3.75 
Page 289 
XB82D Calscope Super 6................. oIS 
Carr in UK with XB82.......... DIS 
+*XB83E Scopex 14D-10........... «. £286.00 
Carr in UK with XB83........ £9.45 
Page 290 


_ KYOSF SOOMHz Freqncy Cntr... £115.95 


LHOSF Transistor Testr HFE........£15.20 
£25.30 





YB82D LCR Bri ag ao 

YB8IC een Gen 2... £26.75 
Yw938 Multimeter EE EA'SS 
R500 pei Multimeter.............. £7.50 
Page 291 

YB83E Small Multimeter........... £15.95 


YW68Y Multimeter Type 320 mai c16: ae 
‘LH93B Taut-Band Multimeter......£23.9 
YB87U 100K Multitester...............£44 80 


Page 292° 


YBBAF Microtest 80. -oc.2-eeuen£19,09 
YB85G Supertester 680G........ £28.96 


YBS6T Supertester 680R ............. 


£37.80 — 








lusive Catalogue 
“PRICE. ‘Page No. 




















BRSIF Trim Todt... er 
8 Preset Tnmmer “ bs 
BRSOE Trmtts... 600 ; Siemens 
FYOTH Min Screwdrwer Set. 85 YU Bit 1100 oc oe HX Ae 
RSBN Jewllers Scrwdvr Set... £2.30 — aeamnnIN cio MR TXIZN 
R79L_ tntrchgbl Scdrvr Set. ors Bit 2/1101 annem Lat xlae : 
YW60Q MinTootSet...-—*&2. FYGEW Bit LLO2 .ocecceceneesnerrnnsssesenn HKIag Mtg Systern T 
FYO8J) UtilitySet.. ... ~-- £449 FY67x Bit 1103 Dey a eed Bt) HW23A GECol LIS. 
FROIB Element Type CN vmvennor £2.65 UYESN, GE Coll LO... 
FROZC Handle Type CN ee wnarenmn85 aKe7MA 
Page 297 FRO3D Bit 19 Bh etd 
YX74R Min Screwdnver 1B ERR Bi Og cranes aeeBAp  HXSOL 
BR52G Small Screwdriver... -34P ROGG Bit B20. cen cncronm pene B4p HX55K 
PASE barge Scewaret 1 FROM BM 820mm ann OOD XSL) GE Coil L12 a; 
river +7 sgedesineeses it seseeeer ene rbes cure 
FYIOL Driver $3 oo ov nnn 26 : HW ZS CECE count “ ics 


Vvorennsinnn £1.99 





Element MEMES ISS £975 
Element MLX12 vececcsomeve0ee £2.45 







FYI5R Pozidriver Pl. er 
FYL7T Pozidrver P2 ....-..- 
BR71N Mains Tester. ... 


LH75S Spiraldrwer.._. 
YW92A_ Ratchet Socket Set. 
WYO4E Cushiongr: piper se 
FY19V Low Cost Min Cutters. 
BR75S_ Ins Min Cutters. .-. .... 


Ase eneae en 


Page 298 


BR70M_ Box-Jomnt Min Cutter .. 
FY20W Box-JT End Cutter 































































FY21X Low-Cost Cutters . i 
FY76H Large Low Cost Cutts ....... 
BR74R Side Cutters .. Pre SG Hx22y Choke RECS 
FY22Y Box Jt Side Cutters. .......£7.60 _YX70; e 
BR72P Side Cutters $55..... .£4.50 YX71N 6850 Holder......... sch WH25C. Choke 0.22uH.. 
eae ae Leverage Cutter heel pis a a nge WH27E Choke 0.47uH } 
FY28B Low Cost tin Pliers... FR23A Solder Sucker poke | 
BR78K Ins Min Sn Sucker Tiplet ..c...e-sceses : 
BR69A Box Joint Min F Piers Desolder Vools.c.casen £7.25 Shi 
Pad eee Soiree | 
Ow: t ers . =e} 3 | S| oto 
FY26D Box Combined Piers... £399  FR27E Desolder Washer.............. 0! | 
FR2GE Desolder Nozzle ....... = £155 ; Choke 15.0uH.. 
FR29 a- 3 we seceneseocccen: 
Page 299 f FR21X Solder D622... wae WH37S Choke 22.0UH . 
FY27E Low-Cost Long Piiers......£3.99 Marta) Hes Reel Soider 4 Wren Chore a7 out, 
BR92A Combination Pliers. FYTIN Alum Solder 1M Pk.....---43P Willy Choke 100uH.. 
BR73Q_ Long Snipe Pliers ...  WH45Y Chote ae 
BRSO: Box Radio Pliers ... Pp. 306 WH47B C 
FY28F Low-Cost Elec Pliers. age ial oh 4 an nT eCCte arte 
FY29G Low-Cost HD Pliers. FY72P Conductive Paint ~..........- £5.35 SU set Col PUCI ......... ~£1.9 
BR9IY Electricians Pliers.............£4.90  LHOSE Freeze-it.......ne-ceeneeermseeeee + 33 
FYSOH Pa Pincers eae 1. 
*FY31) Crimp Tool... ee Page 311 
BR76H End Action Strippers Ea 7s,  ER42V. Toko YRCS 12098 nnn 460 
sh AY Toko jones: 44D 
BASS Wire senppers a "£1.98  HX43W Toko YHCS 11100... 46p 
BR95D Wire Strippers, 9. J YG31J Toko CSK3464. 47D 
BROGE Stripmaster... YB76H Foam Cleans YG32K Toko YMCS17104... 147p 
BR97F Blade 15361. Mati He HXO7E Toko ACS 34342... Ae ..59p 
1 Spray.... . 4 oO C * 
XX]IM Blade 14421... Ye Za Ale Static Soraya 6) de en SEG BTONOACS Aes 
FL43W  Evestik Impact... ts 9 
Page 300 (F.19) Sree 
FY32K Hand Wrap Tool ..... 2... £648 Page 307 cH 
HYLIT Veromre Spool... Hoga FLAGA Cyanoacrylate an. £158 
FY33L Verowire Comb. BR FLeaX Araldite Raped e238 
FY34M Allen Keys AF... -£145 — FL45Y Double Bubble Sachet...... 25p 
FY3. Allen Keys Metric... ........... : FL47B PVC Tape Black ..vscsenereme39D YORE Toc] 
FYSGP. Min Spanner 28ers FL4BC Pvc Tape Blue 35p if 17 Bive.. 
FY37S Min Spanner 68 CT HX70M Trans Coil 1T Red.........0.£2.1 
Ring Spanner 02 HX71N Trans Coil 1T White ......... £2.95 
HX72P Trans Coil 1T Yellow..........£2.26 
Wet een te HX73Q. Trans Coil 2T Blue ........£2.17 
YW62S _ PSD6 Spanner Set YROGH PVC Tape Yellow......-ceweneee35P HX74R Trans Coil 2T RED-...0...0.0.. £2.20 
FY45Y Crescent Wrench 1 (£3.35 HX75S Trans Coil 27 White ..........£1.48 
FY46A_ Crescent Wrench 210... £4.20 HX76H_ Trans Coil 2T Yellow..........£1.88 
HX77J Trans Coil 3T Blue...... £2.17 
HX78K Trans Coil 3T Red..vs...0-.-£217 
Page 301 WOUND PARTS HX79L Trans Coil 3T White ...........£2.17 
HX80B Trans Coil 3T Yellow..........£2.20 
FY40T Box Spanner 2BA.. HX89W Trans Coil 47 Blue........£217 - 
FY41U Box Spanner 4BA.. Page 308 H ie 
FY42V_ Box Spanner 6BA.. LB40T 9.5 Coil Former. HX90X_ Trnas Coil 4T Red.............. y 
FY43W Box Spanner SBA LBIIT 351. HX91Y Trans Coil 47 White ........... £2.45 
FY44X Quick Grips............ LB18U HX92A Trans Coil 4T Yellow..........£2.20 
Bl HX93B Trans Coil 5T Blue..............£1.70 
FY47B Adjustable Wrench LB1 HX94C Trans Coil ST Red........... £2.17 
*YW63T Needle File Set... LB i ae 
FY49D Needle File Flat Wrd.......... LB21x HX95D_ Trans Coil 5T White cova 
FYSOE Needle File Hand......-....... LB22Y H Trans Coil 5T Yellow..........£2. 7 
FY51F Needle File Halfrmnd... tB4ly iy 
FY52G Needle File Round.............- Vv 
BR63T Junior Hacksaw...............99p  LB43W Page 312 
BR64U Gin Hacksaw Blades ~.......... 735 LB44x 2 HXB2D Min Tr L744 oon.ccscssessseseeseerees DOP 
eer Wire Grushe cero: Te - rH LB36P & Can 10 wag B14 Min Tr 11700. Cage: 950 
FY: et Se Dry FAmenencesseeeereecoree ee reening Can 13... sor orl] inte ere ct 
.19p _LB39N Screening Can 15.......14p WBOOA Sub-Min Tr 6V..... £1. 





Dry Med... Wg 
fYeoM Wag by Course... Roe wg 239 LB38R Screening Can 14............... Dl WBO1B Sub-Min Tr 9V..... mere eal 0 


HXO4E Polish BIOCK .esseseses noe LB62S  A/P Beads.cccccccessenenn35p  WBO2C Sub-Min Tr 12V....... sens E1A0 
FYO2C Utility Knile...... at 60 HXO5F Small Pot Core................£1,30  WBO6G Min Tr 6V ease oe E33 
FYO3D Retractable Knife... mr £1599, HXO6G Core Type 2... cco £1.45 wet ie Min) uy Tae oy 
FYO4E Knife Blades ... .99p  LH76H_ Wishbone Sharpene/ = £6, 85 a) ue BV uae 

Off Blade Kniie..199p  YW66W Pin rile ens 195 WBISR Min Tr 15V.... 
unl Ei LY03D Tr 10VA 15... 






















































HQO2C HS Drill 1/16in.. - 
_ _ HQ03D_ HS Drill 5/64in.. a2; Wolog: ie? LES 
page oe Hee Te Ol afeaiRomnmnne 38 WaRIX Min SV o 
Sepa) Bid Type il. HQ06G_HS Drill 1/8in ineeeerges 200 WE25CRIG ZV Agee ; 
en. Hay rere ed 
Bonen 3/8in nn HQO7H_ HS Drill 9/6410... nce onee 35D we260 Te12V 2A nae 6) 
Punch 7/16in..... a Hi HS Drill 5/32in. eee 41D WBI2N Tr 20V 1A... % 
Punch V/2iM ose £4, HQO9K HS Drill 11/64in..... S45p WATER) Ue pry: 
HQIOL HS Drill 3716 n. SOD XB38R TR 32032/6.1/ 
HQLIM_ HS Drill 13/64in “56p  Tenelormer Mig Prate,.....66p 
HOI2N HS Orill 77321 venncrnna..609  HX59P Te 
HO eee 
ri IA verdesosee Ap ES, 
HOISR HS Drill 17/64in.... 9p ‘Page 313 
HOI6S HS Drill 9/32in........ = p wa07H Hl Tr 34V 1A... 
HQI7T HS Drill 19/64in £1.05 WB22Y Tr34V HP......... 
35 BwOzC © H ad He of aH eerie i aS se 728 hve Yc. tae 13, 

* ri seersstoue 4 ; 
puis HO20W HS Brill TL/s2iN cs, £132 HXBIC Pulse Transformers. £345 
x8 H HS Drill 23/6410 nnn £148 WRDBF Clock Transormetn : 

£3.35 


HS Drill AD acer .»-£1,49  YX66W_ Line Transformer... 





BAIN cesseceere oath 55  LB70M Mic Xformer ne sy YD 

Hs BiH 13/3219 nyse DIS  LB7IN_ Mic Xformer MX6..........0..... OLS 4 

5C HS Drill 27/64in ...............£ oe LROSF Mic Xfrm Typ2 20-30R.. OS he A 

HS Drill 7/16in...... deo cwosevocese .£2.17 LRO6G Mc Xfm Typ2 200: 6O0R.. £19. 45 } e 
JE HS Drill 29/640 essen. aesae YXBAF  Z Changetisn cess £7.85 

care HS Drill peeaa ay oof ; ; 
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yol2n Min Motor...... 
YG13P_ “Small Mo yee 
YGIAQ Se 
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The following re a list of all items introduced 
pact to this price list, but since publication of 
1981/82" catalogue and includes all 
spec al items for projects that appeared in the 
arch 1981 to May 1982 issues of Elec- 
‘tronics & Music Maker. 


AERIALS, AMATEUR RADIO AND CB 
AFAGA CB FM Transceiver GT-868 






























Price £49.95 

HL94C 30W Dummy Load Price £6.75 
XG10L 12V 3A Power Unit Price £16.95 
-XG13P 1.5m CB Aerial Price £13.95 
‘YG41U 27MHz Rubber Deck _—Price £4.75 
-YKOOA 2m ecanning Receiver Price £54.95 
-YK29G Ext CB Speaker Price £7.45 
-YK30H ee Filter System Price £10.95 
YL42V Filter Choke Price £1.99 
 YL43W TVI Filter Price £5.25 
YLAAX CB Aerial Converter Price £7.25 


-¥Q73Q CB/Radio Aerial CouplerPrice £5.49 
 ¥Q74R CB Aerial Matcher Price £5.25 
BATTERIES 


HW31J Nicad PP3~. Price £5.95 
_ HW32K PP3 Nicad Charger Price £6.95: 
HY32K Large Battery Holder Price £1.85 


~ YK31J Universal Ni-Cad ChargerPrice £8 95 


_ BOOKS, MAGAZINES AND LEAFLETS 
GG24B Analog Subscription Price £9.00NV 
WGO1B Practical Flectronics Handbook by 
lan Sinclair Price £4.70NV 
wG02C Newmies Book of Video by K. G. 
Jackso Price £6.90NV 
WG03D rooucton To Pascal by Rodnay 
Zaks Price £10.75NV 
WGO4E 4 Basic Approach to oe by Hen 


Mullish e £9.85N 

WOOSF Atari BASIC by Aimacte 
Price £7.95NV 
WGO06G Consumers Guide To Personal Com- 
puting & Microcomputers by Freiberger 
Price £8.25NV 
WGO7H Beat The Odds by Hans Sagan 
Price £7.00NV 
eae ABASIC With Business Applications 
Price £9.89NV 
wank Inroduction to Computer Music by 
Bat ace £15.60NV 

WGi0L E Basic Electricity by C. Ryan 

Price £6.65NV 

WG11M Electronics by H. Kybett 
Price £6.65NV 
WG12N BASIC by Albrecht Price £7.35NY 
WE LSbd Basic for Home Computers by 
Price £6.75NV 
woleg 6 TRS8O BASIC by Albrecht 
Price £7.70NV 

WGI5R Using CP/M by remendez 

rice £6.65NV 

WG16S Flowcharting by N. sien 
Price £6.85NV 
WG17T The S- 100. Bus Handbook by D. 
Bursky Price £13.25NV 
WG18U Telephone Accessories You Can 
Build by J. H. Gilder Price £6.45NV 
WG1SV 60 Challenging Problems with BASIC 
Solutions by D. Spencer Price £5.75NV 
WG20W The Best Book On CB by E. Herbert 
Price £5.40NV 
4 WG21X Z80 & 8080 Assembly s tarcniaae 

7 Programming by K. Spracklen 
Price £6.75NV 
WG22Y Intel Memory Book Price £19.35NV 
4 WG23A Intel 8080/8085 Book 


Knrice £16.95NV 
WG24B 8086 Primer by S. M 

& ferice £7.65NV 

q 


© 


WG25C Writing Interactive Compilers & 
Interpreters by P. Brown Price £13.45NV 
WG26D Foundations of Programming with 
Pascal by L. Moore Price £6.24NV 
WG27E What To Do After You Hit Return by 
The People’s Computer Company 
Price £13.45NV 
j WG28F VMOS Projects by R. A. Penfold 
3 Price £2.15NV 
WG29G Digital !C Projects bye F. G. Rayer 
; ice £2,15NV 
WG30H International Transistor Equivalents 
' Guide by Adrian Michaels Price £3.25NV 
‘ WG31J itty BASIC Exercises by J. P. 
; Lamoi Price £10.45NV 
| WG32K he Pascal Handbook by Jacques 
Tiberghien Price £12.15NV 
WG33L Learning BASIC With youns Sinclair 
2X80 by Robin Norman Price £4.75NV 
WG34M Oscilloscopes: How To Use Shen 
How They Work by lan Bacon 
rice £4.20NV | 
WG35Q More Telephone recetesrles You 
Can Build by Jules H. Gilder 
Price £5.46NV 
WG36P The Joy Of Minis And Micros by 
Philip Stein and Howard shapito 
rice £7.55NV 
» WG37S Problem Solving panciniss For Pro- 
grammers by William E. Lewis 
Price £8.85NV 
: di Computer Programs That Work by 
rt D. Lee, G. Beech and T. D. Lee 
. Price £4.75NV 
__WG39N Successful Software For Small 
Computers by Graham Beech 
Price £7.00NV 















WG42V An Introduction To BASIC Program- 
ming Techniques by S. Daly 


Price £2.15NV 
wate 50 Simple LEO Circuits Book 2 by 
N. Soar Price £1.50NV 


weaax Introducing Amateur ale by 
lan R. Sinclair ice £3.95NV 
WG45Y 33 Challenging Comnuter Games 
For TRS80/Apple/PET by David Chance 
Price £6.25NV 

WG46A Audio Projects LD F. G. Rayer 


rice tice £2.1SNV 

_WG47B Robot Intelligence . . Pewith Experi- 
ments by David L. Heiserman 

Price £7.50NV 

WG48C BASIC Computer Programs For 

Business Vol. 1 by Charles D. Sternberg 

Price £10.20NV 

WG4SD Inside BASIC Games by Richard 

Mateosian 

_ WGSOE Electronic Projects In Photography 

by R. A. and J. W. Penfold Price £3.95NV 

WGSIF More Electronic Projects In The 

Home by Andy Flind Price £3.95NV 

eee Projects In Amateur Radio by F. G. 

Price £3.95NV 

WGS3H Electronic Test Equipment Projects 

by Alan C. Ainslie Price £3.95NV 

WG54J Electronic Projects For Home Security 

by Owen Bishop Price £3.95NV 

WG55K Atari Basic Learning By Using by 

Thomas E. Rowley Price £4.95NV 

WGS56L Atari OPSYS Users Manual 

Price £16.95NV 

WG57M The Giant Handbook Of Electronic 
Circuits by Raymond A. Collins 


Price £12.59NV 

WG58N The Master JC Cook by Clayton 
L. Hallmark Price £8.45NV 
WG59P An Introduction To Radio DXing by 
R. A. Penfold Price £2.15NV 
WG60Q Model Railway Projects - R. A. 
Penfold Price £2.15NV 


WG61R Android Design by Martin Bradley 
Weinstein Price £9.99NV 
WG62S My Micro Speaks BASEX (And Loves 
It) by Paul Warme Price £8.85NV 
WG63T Programmer's Guide fou The 1802 by 
Tom Swan £6.85NV 
WG64U Programs For oesinens On The 
TRS8O by Fred Blechman Price £8.25NV 
WG65V Karel The Robot by Richard E. Pattis 
Price £5.75NV 

WG66W Introduction To 8080/8085 Assemb- 
ly eas Programming by Fernandez/ 


Ashl Price £7.45NV 
wG67Xx- Programming in Basic-Plus_ by 
Swatzky/Chen Price £11.75NV 
WG68Y Introducing Microprocessors by lan 
R. Sinclair Price £4.95NV 
wees) Public Address Hendboo by Vivian 
Cape rice £8.75NV 


WO70M The British CB Boor by Peter 
Chippindale Price £4.45NV 
WG7IN Electronic Projects For Cars And 
Boats by R. A. Penfold Price £2.10NV 
Waa Electronic Timer Projects by F. G. 
Price £2.10NV 
worse CB Projects by R. A. Penfold 
Price £2.10NV 
WG74R 2X81 Basic Book by Robin Norman 
Price £5.95NV 
WG75S Understanding Your ZX81 ROM by Dr. 
lan Logan Price £9.95NV 
WG76H Questions & Answers On Personal 
Computing by Peter Lafferty 
Price £2.75NV 
WG77J Questions & snsivers io Oni eo oy 
Steve Mone 
WG78K Practical Microprocessor eres by 
1. R. Sinclair Price £5.75 
WG79L Microprocessors: Your Questions 
Answered by Alec Wood Price £5.75NV 
WG80B How To Tune The Secret Shortwave 
Spectrum by H. L. Helms Price £5.75NV 
wesic Teaching Your Computer To Talk by 
E. R. Teja Price £6.95NV 
WG82D Designing, Building & Testing Your 
Own Speaker System by D. eB Weems 
rice £6.45NV 
WG83E Byteing Deeper Into tee ZX81 by 
Mark Harrison Price £5.95NV 
WG84F Software Secrets by Soha Beech 
6 


£6.95NV 
WG85G Guide To Solar Electricity 
Price £4.95NV 
ZAOOn Maplin Magazine Subscription 
Price 


£2.40NV 
XA01B Maplin Magazine Vol. 1 No. 1 


Price 60pNV 
XA02C Maplin Magazine Vol. 1 No. 2 


Price 6GO0pNV 
XA03D Maplin Magazine Vol, 1 Nor 3 


ice GOpNV 
XF45Y E&MM March 1981 Issue 


Price £1.00NV 
XF46A E&MM April 1981 Issue 


Price £1.00NV 
XF47B E&MM May 1981 Issue 
rice £1.00NV 


P 
XF48C E&MM June 1981 Issue 


Price £1.00NV 
XF49D E&MM July 1981 Issue 
rice £1.00NV 








Price £12.35NV . 


 HB59P Minicon Latch Housing 2- Way 





XF53H E&MM November 1981 Issue 
Price £1.00NV 
XF54J E&MM December 1981 Issue 
Price £1.10NV 
XF55K E&MM January 1982 Issu a 
£1.10NV 


XF56L E&MM February 1982 Bau 
Price £1.10NY 
XF57M E&MM March 1982 Issue 
Price £1.10NV 
XF58N E&MM April 1982 Issue 
Price £1.10NV 
XF59P E&MM May 1982 IssuePrice £1,10NV 
XH52G Atari Software Leaflet (Issue 2) Free 
XH53H Matinee Component Identification 
Leaflet Price 40pNV 
XH54J Atari Hardware Leaflet ree 
XH55K Matinee Organ Book Price £2.50NV 
XHS56L Spectrum Synthesiser Book 


Price £1.00NV 
BOXES 
HY25C Display Box Price 50p 
YK24B Calculator Style Verobox 
Price £4.45 
CONNECTORS 


BH61R Minicon Latch Plug 17-Way Price 58p 
BH64U Minicon Piug 17-Way Price 46p 
BH65VMinicon Latch Housing 6-Way 
Price 13p 
BH66W Minicon Latch Housing 5- pe 
Price llp 
BH67X Right-Angle Minicon Plug 15-Way 
Price 65p 
BX96E Minicon Latch Plug 3-Way Price 23p 
BX97F Minicon Latch Housing 3-Way 
Price llp 
BX98G Jumper Cable 17-Way Price £3.65 
POE Woy Right-Angle Latch Minicon Plug 
6-W; Price 400 
FYO1Y Right-Angle Latch Minicon Plug 
-Way Price 33p 
FY92A Right-Angle Latch Minicon Plug 
2-Way Price 26p 
FY93B Minicon Latch Plug 5-Way Price 26p 
FY94C Minicon Housing 10-Way Price 18p 
HB58N Minicon Latch Housing 4-Way 
Price 10p 


Price 8p 


Price 25p 
Price 85p 


HF98G Stereo Plastic 3.5mm eer 


HL95D RA PL259 Plug 
HLOGE Quick Caner PL259 Plug 
Price 99p 
HQ85G Minicon Plug 10-Way Price 47p 
RKOOA UHF Female T Adaptor Price £1.75 
RKOLB UHF Adaptor FFLA Price £1.65 
RKO2C UHF Adaptor FMLA Price £1.75 
YKO6G Pedalboard Cableform Price £2.98 


CONSUMER GOODS 
AC41U Othello Video Game Cartridge 

Price £18.95 
ACA42V Video Pinball Cartridge Price £24.95 
AC43W Asteroids Video Game Cartridge 


Price £29.95 

AC44X War Lords Game Cartridge 
Price £29.95 
ACASY Le Stick Price £24.95 
AC46A Missile Command Video Game 
Cartridge Price £29.95 


AC47B Flag Capture Video Game Cartridge 

DIS 

ACAS8C Super Breakout Game Cartridge 
Price £ 


29.95 
AC49D Kaboom! Game Cartridge 


ice £19.95 
ACSOE Laser Blast Game Cartridge 


Price £19.95 
AC51F Freeway Game Cartridge 
Price £19.95 
AC52G Dragster Game Cartridge 
Price £19.95 


AF36P Atari 400 with 16K RAM 
ce £345.00 
AF375 Atari 400 with 32K RAM 
Price £395.00 
AF38R Epson MX80T 


Price £414.00 
AF39N Epson MX80F/T Price £458.85 


AF40T Epson MX80F/T Mk II Price £516.35 


_AF41U Centronics Interface for Atari 400 


Price £49.95 
AF42V Centronics Interface for Atari 800 
Price £49.95 

AF43W Versawriter for Atari 400/800 
Price £169.00 
AF44X 32K RAM Module Price £125.35 

AF45Y 32K Upgrade for Atari oa 

Price £95.00 
HY24B 2-Roll Pack of Paper for Printer 822 
Price £4.95 


Software For Atari 400 and 800: See back 
cover, (Full details are on XH52G and 
XH54J both free.) 


ELECTRICAL 
WY23A Timetouch Electronic Kime Switch 


e £24.80 
HAROWARE 
HY30H Isobolt M3 x 9mm CA of 10) 





quent Lc Cap Black 
«© QYOlB Lc Cap, Blu 


PRICE LIST 


tice 12p 
ee Steel Washer 4BA (pk of 10) Price ne 





YG40T Low-Cost Collet fnop Price 27p 
MICROPHONES | saat claeodh 

ta) Mic inse eo) ; 
HY33L Crys Or dite 
RKO3D Power Mic OM313P = Pre £11.75 
RKO4E Power Mic ES Oia £13.95 

Station Mic 3 
XG11M Base — 
2N Base Station Mic BSAG19A 

ini Price £33.59 
OPTO-ELECTRICAL 
QR54J Rectangular Multicolour LED 


Price 759 
RK22Y Solar Pane! 6V Price £7.95 
RK23A Solar Panel 97 Price £2.95 
RK24B Solar Panel 12V Price £2.95 
ORGAN COMPONENTS , 
BH49D Tablet Rocker Grey Price 960 
BHS50E Tablet Rocker Orange Price S5p 
BHSIF Tablet Rocker Red Price 36D 
BH62S Spacer Bloc« Price 4p 
BHS3T Keyboard Spacer Price 2p 
BR98G Drawbar Biue Price £1.55 
BR99H Drawbar Green , £1.55 
FB98G Rubber Coupling Price 66p 
QY07H Contact Springs Price 8p 
XB95D Organ Stool Price £29.50 
XGOOA Roll-Top Guides (pair) ste £2.50 
XG01B Music Stand rice £4.75 
XY89W Switched Swell Peda! cs ce £11. 45 
XY92A Twin Keyboard and Frame 
Price £49.90" 
XY97F Keyboard Separator Price £1.95° 


XY98G Swell Pedal Housing and Trim 
Price £3.75 
XY99H Roll Top Price £19.50° 
PANEL METERS 
RKOS5F Quick-fit Meter 100-0-100uA 
Price £2.95 


RKO6G Quick-fit Meter 50uA _—— Price £2.95 
RKO7H Quick-fit Meter 100uA Price £2.95 
RKO8J Quick-fit Meter 500uA = Price £2.95 
RKOSK Quick-fit Meter lmA Price £2.95 
RKLOL Quick-fit Meter 5mA Price £2.95 
RK11M Quick-fit Meter 1OMA Price £2.95 
RK12N Quick-fit Meter 50mA__—— Price £2.95 


RK13P Quick-fit Meter 1OOmA Price £2.95 
RK14Q Quick-fit Meter 500mA Price £2.95 


RKI5R Quick-fit Metec LA Price £2.95 
RK165S Quick-fit Meter 5A Price £2.95 
RK17T Quick-fit Meter 25V Price £2.95 
RK18U Quick-fit Meter 50V Price £2.95 
RK19V Quick-fit Meter VU Price £2.95 
RK21X Quick-fit Meter 50-0-50uA | 

PCB EQUIPMENT 

HQ84F Verobloc Bracket Price 63p 
XX42V MP Urobreadboard Price £21.75 
PROJECTS AND MODULES 

BH60Q Syntom Front Panel Price £1.10 
BX99H Synwave Front Panel Price £1.10 
GAODA Direct Input PCB Price £1.10 
GAO1B Line Driver PCB Price £1.48 
GAO2C Line Receiver PCB Price £1.51 
GA03D Spectrum PSU PCB Price £2.40 
GAO4E Stopwatch PCB Price £2.95 


GAO5F Syntom PCB Price £1.18 
GAO6G PA Controller PSU PCB Price £3.70 
GAO7H PA Controller Limiter PCB 


Price £2.85 
GA08J) Woofer PCB Price £2.00 
GAO9K 24-Way Contact PCB Price £2.80 
GA1OL 25-Way Contact PCB Price £2.87 
GA11M Continuity Tester PCB Price £1.32 
GA12N Crossover PCS Price £2.50 


GA13P Balanced Line Driver PCB Price £2.10 
GA14Q PA Controller Display Component 

PCB £1.25 
GA15R PA Controller Display web PCS 


£1.45 
GA18U Matinee PSU PCB eas £2.10 
GA19V Battery Monitor PCB Price £1.20 
GA20W Workshop PSU PCB Price £4.30 
GA21X Workshop Control PCB Price £2.20 
GA22Y Strobe Main PCB Price £2.20 
GA23A Strobe HT PCB Price £1.20 
GA24B Guitar Tuner PCB Price £1.65 
GA25C Power Control PCB Price £1.15 


GA26D Digital Tacho Main PCS Price £1.75. 
GA27E Digital Tacho Display PCB Price £1.25 
GA28F 75W Mosfet Amp PCB Price £1.80 
GA29G Mosfet Amp Mounting Bracket 

Price £1.15 
GA30H Noise Reduction Main PCB : 


Price £3.20 
GA31J Noise Reduction PSU PCB Price eueoy , 


GA32K Hexadrum PCB 
GA33L Select-A Match PCB price £180 
GA34M Powercomp Peripherals PSU P 


Price 
GA44X Burglar Alarm PSU PCB Price i 


GA4SY Burglar Alarm Main PCB Price. 
GA46A Break Contact PCB 
GA47B External Hom PCB Pr ate 


GA48C Harmony Generator PCB Price £2.25 


GASOE Effects Link PCB 
GASIF Soundbooster PCB 














































XF50E E&MM August 1981 Issue 
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4 WG40T Musical Applications of Micropro- 
essors by Hal Chamberlin 










Onn Ct Site 
Price £22.65NV Price £1.00NV re 
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Complete kit 
ONLY 
£49.95 


* 25W per channel rms with power MOSFET output 
* Very easy to build — only 7 interconnecting wires 
* Extremely low total harmonic distortion 


* Extremely low noise 


ne of the most popular projects 

we have ever produced is the 

MOSFET amplifier described in 
the June 1981 issue of “Electronics and 
Music Maker”. Its popularity is doubt- 
less due to the virtues of the MOSFET 
transistors — as the article says: they 
are “virtually bomb-proof — like the 
best valve amps.” For reliability, free- 
dom from thermal runaway and ex- 
tremely low harmonic distortion there’s 
nothing to touch the MOSFET transistor 
for audio power output stages. 

As well as offering these essential 
advantages this stereo amplifier has 
been carefully designed for absolute 
ease of construction; this in its turn 
adding to the reliability and repeatable 
quality for all constructors. All the 
components, bar five, mount directly 


on to the main pcb and only seven 


interconnecting wires are required and 
they are for tie headphone: socket and 


a Authy pert, 


supplied which has to be glued together 
with a woodworker’s PVA adhesive (e. g. 
Resin W) and this glue is not suppliedi in 
the kit. 

No setting-up is required. If the 
building instructions are carefully fol- 


lowed then the amplifier will work — 
correctly as soon as it is switched on. . 


However, a preset is provided for each 
input (except auxiliary) which can be 
adjusted if desired, so that when 


switching between inputs, the volume — 
control does not have to be altered to 
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25W Stereo Mos-fet rae 





* High efficiency toroidal transformer 

* Complete kit includes wooden cabinet & chassis 
* No setting-up required 

* Allcomponents except 5 mount directly on main pcb 


keep the output volume constant. In 


_ addition, a remote control unit for 


volume, bass, treble and balance will be 
published shortly — hopefully in the 
next issue. 


Circuit Description 


Tl is a toroidal transformer and was 
chosen as it has several advantages 
over conventional types. It is much 
more efficient as it runs cooler and has 


_ lower radiated magnetic fields keeping 


stray hum to a minimum. Its small size 







Grn/Yel, 


pee 


> cae 4 | ee ‘ie ° et en is ‘ af ; e a 
; ez. ; re j 
a 4 bated Guy vy # mle, (eet ‘:.* ne RG Bt js 





- Figure 2. 


Y __ | Specification of prototype 


Input sensitivities for max. ¢ output 


| (with potese? adjusted for max. sensi- 


3 : A ane 


1 


ae Magnetic pick upinput | 
| Tapeinput: 


tivity). 


mVat LOOKs) 
Tunerinput: 


agnetic p pick-up input overload thres- 
ME Ao 40mvV 


: | iF Tape output at rated input: 100mVinto 


ae LOOK? 
| Power output: = 26W per channel rms 


both anye’s driven. 


als allows th abinet to be low- -profile 
and it has. no open terminals making it 
iatrinsically! Safer. 

The’ transformer secondary is full: 
wave rectified by BR1 and smoothed by 
C36 and C37. The output via fuses FS2 
and FS3 deliver +32V to the OSFE 
output stages only, \ whilst. Zener diodes" 
DS and D6 and resistors. R57 and R58 
June 1982 Maplin Magazine 


i C : intol8® or 4:3. continuous at IkHz 
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amVat 47k: 


ey at LO0ks: 
BomVvat470ko 


101,2 &3=LF353 


Circuit diagram of pre-amp and tone controls. 


| Total han 
D oyaiem KHy ot 
7G from. pick-Uplinput 
+1dB from RIA oe 7 ; 
Signal to noise Better than 6008 on | 


ag pick-up input — 

Setter than 80dB'on all 
: other inputs 

com separation: Better than 40dB 
Bass control: £14dB) boost and’ cut at 


100Hz 
Treble control +8dB boost and cut at 
z 
Balance control: -50dB to +1).5dB) 


produce +15V to drive the remainder of, 
the circuitry in. the amplifier. IC2 a 


| 
y response: 20Hz © 40kH2 


d by 
Bee ets Lopsam 
=a deinonnvetng invertin es oe 
ng matched for use with magnetic cart- 


ridges. A degree of protection from 


ta e outpu 
babe fl t response over the audio spect 


LINK TO 
LF353 


fae sath TAPER A IT ONY ee 


BASS 
RV8b 
47k LIN 


LINK TO 
PIN7 


+15V 


stray rf is also provided. The feedback 
circuitry about each input produces a — erg 
response to within +1dB of the recom- 
mended RIAA curve. This is achieved — 
by using frequency selective feedback os 
to boost the lower and cut the upper 
frequencies. Presets RV5 and R\ 6 
control the gain of the pick-up inputa' a 
allow fine adjustment of chan nel 
balance or reduction of volume of hig 
output magnetic cartridges. 
RV1 and RV2 perform t ante 
function for the tuner Out rf iM . 


xer ee supp re 
as a! “almost pertecth 
Pee ineevalde ion contra Ee 
the selected inp t signi to | 
looks after the tone compens 
gives boost or cut of 
quencies while RVOC ontre 








preerees 


Link to ping 


Di-4= 1N4148 


Link to pin5 
































_ the treble frequencies. In their centre 
positions, this stage too has an almost 
perfectly flat response over the audio 
range. The balance control, RV10, 
_ simply shunts the audio signal to 
ground of the channel it is turned from. 
: Re Pins 4 and 5 are strapped to pins 6 
and 7, but these straps can be removed 
if you wish to insert a graphic equaliser. 
-TR1 and 2 form a_ differential 
ar aplifier whose output is fed to TR5, a 
oltage amplifier/driver stage. TR3 isa 
constant current and impedance 
source which is controlled by TR4. The 
output of TR5 drives the power MOS- 
T's TR6 ; and TR7. 

Ov r MOSFET’ 's have avery low ‘on’ 
sistance and an extremely high ‘off 

es istance ce and display the characteris- 
inelling g effect wen cuvine into 


- . Figure 3. Circuit diagram of MOSFET power amp. 


FET’s having such a high impedance 
allows them to be connected and 
biased together without suffering from 
cross-over distortion. A small bias 
voltage is applied from a constant 
current set to around 20mA, though 
this is not critical and hence no setting- 
up is required. 

The overall gain of the power ampli- 
fier is 33 as set by the ratio of R38 to 
R37. The power amp has a virtually 
perfectly flat response over the entire 
audio range with excellent stability and 
very fast switching or slew rate which 
gives an extremely wide power band- 
width, yet the damping factor is still 
very good. 

The output of the power amp Is fed 
to DIN sockets SK4 and SK5 which 
supply the external speakers, while JK1 
disconnects this output and connects it 
via R55 and R56 to a stereo headphone 


_ when a plug is inserted. 


The additional pins 1, 2 and 3 have 






2SK133 
28348 


Construction 
Main pcb 

With reference to Figure 4 insert the 
28 Veropins from the track side, then 
push them firmly home with the tip of a 
hot soldering iron and soldertothe pcb. 
Fit the thirteen links using 24 swg 
tinned copper wire as shown in Figure 
4. This Figure also shows howto fitand — 


solder the two straps required between 


pins 4 and 6 and between pins 5 and 7 
and again this should be done with the 
tinned copper wire and soldered. 

Resistors R1 to R54 and R57 to R59 
can now be fitted to the pcb. Bend the 
leads before insertion and push them 
down on to the pcb. If you cannot read 
the colour code directly, use the chartin 
the resistor section of our catalogue or 
the colour wheel (XLO5F). Note that R3, 
4, 8 and 9 must be 1% tolerance types - 
and these are either marked 1% or they 
have a brown ring where the gold ring is 
found on 5% types. 










Next insert the 1N4148 diodes, D1 


of the “device. a been. included so that a remote control 
to D4 and the two Zener diodes D5 and 


The effect allows lesign t ‘to be unit for volume, bass, treble and 
erga & and this in te urn im proves the __ balance m addi dd. Details of this D6. These six diodes haveablackband 
Sion ancipoise ft Sar pete ee eee \ be pub- _and must be placed on the pcb so that i 
implicity of design is lished’ shortly — hopefully in the. ae this band is at the same end as the 

Seton of MOS- eiiteg tepacols AaVailab|c saan white) band printed on the pcb. 
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chess _the values 

















of ete Ee In position and cut 
offe emaining ends close to the joint. 
It is advisable to check for shorts 
between tracks and soldered joints 
after each use of the soldering iron. 
a Excess flux can be removed using 
~ cellulose paint thinner and a stiff paint 
- brush, but use the thinners conserva- 
Bite: tively or a sticky deposit will be formed. 
Next fit the ceramic plate capaci- 
tors. Their leads do not require bending 
and should fit straight in. Fit the 
tantalum bead capacitors C10, 11, 22 
Bea 28 taking care that the ‘+’ sign on 
the body of the capacitor lines up with 
the‘? sign printed onthe pcb. Thelittle 
-box-shaped capacitors are the poly- 
carbonates and should be fitted next, 
followed by the polystyrene capacitors 
whose leads should be pre-formed 
before fitting to the pcb. 
at This should also be done to the axial 
electrolytics C9, 34 and 35 which 
should be fitted next taking care that 
the ‘+’ sign printed on the pcb is at the 
same end as the indentation that runs 
around the body of the capacitor. The 
vertically mounted electrolytics C2, 6, 
25 and 31 are inserted straight into the 
pcb and again must be positioned so 
that the ‘+’ signs are aligned. 

Now solder all the components in 
position, trim the leads, clean and 
check the pcb as before then mountthe 
three integrated circuits. The small dot 
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25W MOSFET AMPLIFIER 
Oe the top of the IC body indicates pin 1 
ad should be positioned so that it is at 
the same end as the ‘D’ shape formed 
. on the pcb legend. Take care to ensure 
é that all eight leads fit through the pcb 
d on each IC. 

Next, fit the bridge rectifier BR1. 
One edge of the plastic package has a 


: ‘+’ sign painted on it and as before this 
must be positioned to align with the ‘+’ 
, sign on the pcb. Push the plastic body 


right down onto the pcb. 

Transistors TR1 to TR3 and TR8 to 

TR10 are type BC212L and their ‘D’ 

; shaped package must line up with the 

5 ocb legend. The same applies to TR4, 5, 

; 11 and 12 whichare type BC182L. Push 

{ all these transistors down to about 0.5 

i to lem ('4in) from the pcb otherwise 

they can be easily bent or broken. Fit 

the two polyester capacitors C27 and 

! C33. These are usually colour coded 

and from the top the colours are brown, 

black, yellow, black or white, red or 

yellow. Now solder all these com- 
ponents as before. 

Place the FET mounting bracket 
over the pcb on the component side 
is and bolt in position with two nuts, 

bi washers and 6BA ‘in bolts inserted 
4 from the track side. Ensure that the top 
of the bracket is perfectly smooth and 
clean. Carefully adjust the position of 
rs the bracket so that 16 holes (4 per FET) 
in the pcb are exactly centralised under 
the holes in the bracket, and then 
tighten the bolts. This operation is very 
important as misalignment will result in 
a short circuit between the FET and the 
i bracket (OV). One bolt passes througha 
_ large area of track and to ensure that 
there i is a good connection between this 
en _ track (OV) and the bracket, solder the 
sees bolt head to the track. 

5 Smear a thin layer of Thermpath 
over both sides of a mica insulator and 
Mz place iton one of the power FET’s then 
reves with the other three. Place each 
T with its insulator over the mounting 
< bracket noting that the two leads onthe 
-2S8K133's are towards the rear of the 
pcb (the bracket itself is on the rear 
Eke): and on the 2SJ48's they mount 
towards the front. 

With reference to Figure 5 insert two 
6BA ‘in bolts from the track side up 
through each MOSFET and tighten up 
ped) 6BA washers and nuts. Solder the 
FET eads to the pcb and then solder all 
eight ba olt heads to the pcb. 

all jusenolders clips may 
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Figure 5. Mounting the MOSFET transistors. 


the ‘+’ sign on the pcb. Solder these last 
seven items to the pcb. 

The four-way rotary switch S2 has to 
be prepared before it can be mounted. 
Firstly, straighten all fifteen tags on the 
back of the switch then cut off the tags 
marked B, 5, 6, 7 and 8 close to the 
plastic moulding. Secondly, cut off the 
loops on the ends of the remaining ten 
tags leaving as much straight pin as 
possible. Refer to Figure 6. The switch 

.can now be fitted to the small pcb 
ensuring that all ten pins have come 
through and solder them in position. 

On the main pcb there are ten 
Veropins situated near the front left side 
of the board. Lightly tin these pins witha 
soldering iron (i.e. cover each pin witha 
thin layer of solder). With reference to 
Figure 7, place S2 facing towards the 
front of the main pcb and offer the 
switch pcb up to the ten pins so that 
they align with the ten tracks on that 
pcb. Hold the board as upright as you 
can and solder one pin. Resolder if the 


Cut so pins may 
be inserted Into PCR 


Cut oft pins 5.6,7,84B 
as close to body as possible 
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Main PCB 


Spindle support grommet 
mounted In chassis 


Figure 7. Mounting switch $2 


board is not perfectly upright, then 
when satisfied, solder the remaining © 
nine pins. 


Finally, mount the four rotary poten- 
tiometers on the pcb checking the 
resistance values against the RV num- 
bers to ensure correct placement, 
before soldering. The pcb is now 
complete and should be cleaned up. 
Re-check all components for correct 
values and correct orientation of polar- 
ised components. Check for dry joints 
and short circuits and carefully re- 
solder any suspect joints. 


If you possess a multimeter, check 
for short circuits between the pins and 
case of the MOSFET transistors and the 
mounting bracket. Switch to ohms and 
with one lead on the bracket check 
each lead and case in turn. If there are 
any short circuits then you will have to 
strip down the mounting bracket to find 
out why, but careful construction 
should have prevented this. 
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Cut the four potentiometer s 
that they are about 13mm (‘4in) long. 
Remove the nuts and washers from RV8 
and RV9 but leave them on RV7 and 
RV10 and tighten up these two. Fit a 

rommet into the selector switch hole 
2 | in the front panel, then slide the pcb 
| jnto the chassis by guiding the control 
| spindles in first, then lowering into 
= _ position. 


> ea 














| __ Bolt the mounting bracket to the 

iz _ back ofthe chassis using three 6BA 4in 

bolts and nuts, two washers and a 

"solder tag with the bolts inserted from 
_ the outside. The tag washer fits on the 

bolt nearest to the two 2-pin speaker 
sockets. The two remaining pot mount- 

a ing washers and nuts fit onto RV7 and 
/  RV10 and tighten up on to the chassis. 
Make sure that all five DIN sockets line 
up with the holes in the chassis and 
readjust to suit. 

With reference to Figure 8 slide a 
piece of sleeving over each wire on R55 
and R56 then solder them between tags 
4 and 5 and tags 1 and 8 of the jack 
socket. Cut four pieces of wire each 
125mm long, and strip and tin a short 

‘ length at each end of each piece. Solder 
these four wires to tags 2, 3,6 and 7on 
the jack socket. Fix the jack socket to 
the front panel then connect the four 
wires to the pcb as follows: 









} 
i 
t 
f 


en eee 


a ne pe a a ent ee 


JK1 tag to pcb pin 
2 10 
3 13 
6 11 
‘ 7 12 
j Keep all wiring as short as possible 


t and neatly laid out. Thin wire or cable 
ties could be used to hold groups of 
wires together, but there is so little 
j wiring in this project that it is not really 
i necessary and no problems should be 
encountered. Figure 9 shows the com- 
' plete wiring arrangements. 
Cut two pieces of wire each 150mm 
__ long and strip and tin a short length at 
; each end of each piece. Connect one 
wireto each lead on LED1. Atiny‘+’ and 
‘' sign is stamped into the plastic 
beside each lead, but for those who 
cannot see them the thicker lead is the 
negative and the thinner lead is the 
positive. See Figure 10. Fit the LED in 
1} the chassis next to the headphone 
socket and connect the two wires to the 
pcb as follows: 


& LED1 to pcb pin 
4 + (thin) 17 
. - (thick) 16 


Now mount the toroidal transformer 
- Tl as shown in Figure 11. Insert the bolt 
(supplied with the transformer) from 
under the chassis base through the 
hole in the indent. Place one of the two 
‘rubber washers over the bolt, then the 
sformer with the wires uppermost. 
_ Put the remaining rubber washer on top 
__ followed by the clamping plate. Tighten 
in position with the nut and washer 
supplied with the transformer. 
Carefully scrape the enamel coating 
os a short length of the end of each of 
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Interwiring In chassis. 
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Figure 10. LED pin-out. 
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25W MOSFET AMPLIFIER 
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Internal view of completed amplifier. 


done with a sharp knife or a piece of 
fine emery cloth or wet and dry. Twist 
together the blue and yellow wires and 
connect both to pin 18 on the pcb. 
Connect a short length of wire between 
pin 9 and the earth tag as shown in 
Figure 9. Form the red and grey wires 
around to the bridge rectifier and solder 


* t a @ — 


oe 


. on to pins 14 and 15 on the pcb. It 
4 makes no difference which wire goes to 
‘ which pin. 

: Fix the chassis fuseholder to the rear 
¥ panel above Tl and fit a rubber 


grommet in the hole beneath it. Fix the 
rotary mains switch S1 to the front 
panel taking care that the small spigot 
fits into the matching hole. Cut the 
spindle to the same length as the other 
spindles. Also trim the spindle on S2 to 
this length. 
Connect one of the orange wires 
_ from T1 (it doesn't matter which one) to 
____ the side tag on the fuseholder FS1, after 
ha sliding the rubber boot over the wire 
a first. Cut a piece of wire about 150mm 
_ (6in) long, strip and tin each end then 
=a e pass it through the rubber boot and 
$e. 35 connect it to the rear tag on FS1. Solder 
+? both wires, then push the rubber boot 
me forward so that it completely covers the 
ee od of the fuseholder. 
Connect the other end of this wire to 
Te 1e of the top two terminals on switch 
51. . Then connect the other orange wire 
rom T1 t to the other top terminal on S1. 
ip 80mm (3in) of the outer covering 
fe ite piece of mains lead and strip and 
tin a short t length of each of the three 
inten al wires. Put the mains lead 
through ee in eich rear panel 
to the 


and te 


ee ele vo h ¥ oP 
wire from T1 and terminate the brown 
wire tothetezons on. below — 
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earthi ee rae 
ct all the connection: ou have made 

are properly soldered. © Fee hiearetally 


‘or dry joints and short circuits. oe 


2A z mtisurge fuse into FS1 a 

ie that the other two fuses are NOT 

ed into their clips on the main 

Fit the contro! knobs on to the 
Spina. jes as shown in the photogr DiS, 
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tnaiee bouts, connect the negative lead 


"of Jkt and the positive lead lead it 
on the pcb. The meter sh 


Toroidal Transtormer 





Figure 11. Mounting the toroidal transformer. 


Finally check that the last section of 
wiring is identical to all the diagrams. 
The amplifier is now ready for testing. 


Testing 


Fit the 13A mains plug to the mains 
cable. The rear of S1 could be covered 
with insulating tape if desired and it 
would then be quite safe to work in the 
amplifier with the mains connected 
without risk of a shock. On no account, 
however, should children or untrained 
persons be allowed near the amplifier 
in this condition. Little fingers could 
easily unpeel your carefully applied 
insulating tape with potentially lethal 
results. 

Do not connect any loudspeakers or 
inputs at this stage and fuses FS2 and 3 
must not be fitted. Set all the front panel 
controls fully anticlockwise. Adjust pre- 
sets RV5 and RV6 to half-way and set 
RV1, 2,3 and 4 fully clockwise. Give the 
project a final visual inspection then 
connect the mains plug to the mains 
and switch the amplifier on by turning 
S1 clockwise. 

__LED1 should light up. If it does not 


¥ switch off, remove the mains and check 


. If itis still intact, try reversing 
pins 16 and 17 on the pcb. 





wires on pin 
Swit ich on a again. If all is well switch a 


multimeter to 9 50V DC yr 100V. DC or 
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Switch off. If all is well the other two 
2A fuses can now be fitted into the fuse 
clips onthe pcb. If desired and you have — 
sufficient knowledge, two _ further 
checks can be made. The +15V rails 
can be checked on D5 and D6 and you 
should obtain a reading of above 
100mV DC between the cases of the 
four power MOSFET’s and the chassis. 

The treble, bass and balance con- 
trols can now be set centrally. Speakers 
may now be connected and inputs as 
required. The input connections are as 
follows:— 
ei SC otaal pick-up input (5-pin DIN 
Pin 1 Left channel input — 

Pin 4 Right channel input 

Pins 2, 3, 5 Common (OV) 

SK2 Tuner/Aux input (5-pin DIN 180°) 

Pin 1 Auxiliary left channel input 

Pin 4 Auxiliary right channel input 

Pin 3 Tuner left channel input 

Pin 5 Tuner right channel input 

Pin 2 Common (OV) : 

SK3 Tape input/output (5-pin DIN 
180°) 

Pin 1 Tape left channel output 

Pin 4 Tape right channel output 

Pin 3 Tape left channel input 

Pin 5 Tape right channel input 

Pin 2Common (OV) — 

If when any particular input is 
selected there is an obtrusive hum, try 
disconnecting the earth from the plug : iy, 


hae 


‘ at one end of the interconnecting lead. 


Check out the remaining functions of 
the amplifier and adjust the six presets 
RV1 to 6 to suit your equipment if 
desired. 

Carefully fold the wooden cabinet 
glueing the corners together with a PVA 
adhesive such as Evostik’s “Resin W”. 
Slide the chassis into the wooden 
sleeve when the glue is properly set, so 
that the four holes in the bottom line up 
with the four holes in the base of the 
chassis. Then bolt on the four rubber 
feet using the four 4BA %in bolts 


__ supplied in the kit. If you have bought 
the parts separately, you will need to cut 


the excess length off the 4BA lin bolts. 
The amplifier is now complete and its 
pecliates “superb quality — should give — 


; i 


of 








ae Continued on page : 55. 
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The Sinclair ZX81 (Programming For 
Real Applications) 
by Randle Hurley 





The ZX81 with its 16K RAM pack is 
quite a powerful computer. The aim of 
this book is to provide “serious” 

applications without using machine 
code. All the programming is easy to 
follow and fully explained. Discard 
the belief that the ZX81 is too small for 
real computing work — the flexible 
techniques described here are just 
the beginning. 

1981. 176 pages. 228 x 152mm. 

: Order As WG99H (Book MM973) 

\ Price £7.45NV 


— —— 


| Peek, Poke, Byte & Ram! 
by lan Stewart and Robin Jones 


A light-hearted yet serious-minded 
introduction to the basics of pro- 
gramming in BASIC for the owner of © 
the Sinclair ZX81. Topics covered 
include setting up the hardward, 
graphics, looping and branching, 
logic, character manipulation, sub- 
routines and getting the bugs out. In 
addition, there are over 50 programs 
to use with your 1K memory. 
1982. 120 pages. 234 x 156mm. 
Illustrated. 
Order As WA03D (Peek Poke Byte & 
Ram) Price £6.25NV 


The Softside Sampler 
Edited by Joan Witham 


% 
i 
i 


Description and BASIC listing for 
TRS80 of 29 complex game pro- 
grams. Titles include ‘Around The 
Horn’, ‘Battle Royal’, ‘Drag Race’, 
‘Goblins’, ‘Jigsaw’, ‘Magical Journey’, 
‘Moving Maze’, ‘Sonic Torpedoes’, 
Tenpin Bowling’ and many more. 
1982, 128 pages. 246 x 176mm. 
Illustrated. 

Order As WAO1B (Book HD496) 

| § Price £8.25NV 
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The Giant t Book Of Computer Software 
ee 73 Magazine 


* “tise are hundreds of programs 

_ designed) to help electronics hobby- 
‘ists and radio amateurs. There are 
programs to help you design all kinds 
of filters. There's a reactance calcula- 
tor, SWR calculator, antenna design 
aid, ground station antenna bearing 
calculator, SSTV pattern generator, 
. RTTY filter design program, picture } 


lhe © 1982 ‘Maplin Magazine ee St 


and much, much more. American 

book. 

1981. 504 pages. 208 x 130mm. 

Illustrated. 

Order As WG90X (Book FT1369) 
Price £10.50NV 


The BASIC Conversions Handbook 
by ‘Brain Bank’ 


The book shows how toconvert BASIC 
in Applesoft, PET or TRS80, into 
either of the other two, as well as- 
variations for TRS80 model Ill and 
Apple Integer Basic. Variations in 
graphics capabilities, are also des- 
cribed as well as PEEK, POKE and 
CALL statements, cursor and control 
characters, memory locations and 
much more. American book. 
1981. 88 pages. 228 x 146mm. 
Order As WG98G (Book HD534) 
Price £6.95NV 


6502 Assembly Language 
Subroutines 


_by Lance A. Leventhal & Winthrop 


Saville 


This book will help you learn 6502 
assembly language quickly. It pro- 
vides code for more than 40 common 
subroutines, including code conver- 
sion, string processing, array mani- 
pulation, bit manipulation, !1/O and 
interrupts. The book tells you how to 
add instructions and addressing 
modes. You can use the routines 
shown to speed up a BASIC program 
and much more. American book. 
1982. 560 pages. 234 x 186mm. 
lilustrated. 

Order As WAOSF (6502 Assembly 


Subs) Price £12.45NV 
The 6809 Companion 
by M. James 


Written for the average assembly 
language programmer, this is not a 
beginner's book. The TRS80 colour 
computer uses the 6809 and it is 
becoming a very popular micropro- 
cessor since it was designed speci- 
fically with ease of programming in 
mind. The book covers all aspects: 
registers, addressing modes, instruc- 


tion set, interrupt handling, program: — 


a 


ming style and converting 6800 
programs. ie OOH, 
1982. 96 pages. 180 x. 108mm. 
Cider a a (Book BP102) 

ae Price £1, 95N 


titling, computerised antenna rotator 







68000 Assembly Language 
Programming 
by Gerry Kane, Doug Hawkins and 


Lance Leventhal 


‘This book provides the information 





you need to tap the full potential of the 
most powerful microprocessor yet: 
the 68000 with its highly-evolved 
architecture and impressive resour- 
ces. Each of the 68000's instructions 
is fully explained and thereis a wealth 
of practical programming examples. 
Assembler conventions, !/O device 
programming and interfacing 
methods are also included. American 
book. 

1981. 624 pages. 234 x 164mm. 
Illustrated. 

Order As WAO4E (6800 Assembly 
Prog) Price £14.95NV 


Computers For People 
by Jerry Willis and Mer! Miller 


If you're thinking of buying a compu- 
ter for home use then this is the book 
to read first. All the points you need to 
consider in your choice are carefully 
explained. There is also a compre- 
hensive comparison chart between 
Atari, Apple, TRS80, PET, VIC20 and 
Texas 99/4A. American book. 

1982, 208 pages. 212 x 136mm. 
Illustrated in full colour. 

Order As WAOOA (Computers For 


People) Price £8.25NV 
Don't (Or How To Care For 

Your Computer) 

by Rodnay Zaks 


This book will show you the correct 
way to handle and care for all the 
elements of a computer system: the 
processor, CRT terminal printer, tape 
unit, floppy disks and hard disks. 
Software and documentation is also 
covered. American book. 

1981, 240 pages. 228 x 152mm. 
Illustrated. 

Order As WGS6E (Book C400) 


Price £1L.45NV 


How To Design and: Bulld Your Own 
Custom Robot 
Y David L. Heiserman ‘ 


* 


‘custom-designed artificial 


All the procedures. “fo penning, 13 1982 
ie “putting together and cone shalt a ° 
J g 
"ence machine are here inthis dtl 


packed guide. Electrical and mech- 


90° 


IC Projects 
for Beginners 





Cs ee ee er me = 
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anical ‘gubeyatant including driving 


and steering mechanisms are fully 
covered. There are lots of electronic 
circuits and working plans for three 
microprocessor systems are given 
along with flowcharts and listings for 
8080A, 8085 and Z80 mnemonics. 
American book. 
1981. 462 pages. 208 x 130mm. 
Illustrated. 
Order As WG92A (Book FT1341) 
Price £9.75NV 


Data Converters 
by G. B. Clayton 


The book enables the reader to gaina 
thorough understanding of digital to 
analogue and analogue to digital 
converters. Principles of operation 
are explained in detailand considera- 
tions involved in connecting these 
devices to microprocessors are 
examined. Procedures for imple- 
menting practical applications are 
shown and the book shows how to 


‘interpret data sheet specifications. 


An excellent text on this important 
new area in electronics. 

1982. 256 pages. 234 x 156mm. 
llustrated. 

Order As WA02C (Book MM495) 


Price £9.75NV 


How To Identify Unmarked IC’s 
by K. H. Recorr 


é 
The chart shows how to plot the 
“Signature” of an unmarked IC. This 
should then enable the IC to be 
identified with reference to manu- 
facturers’ or other data or to be used — 
in a specific application, without cP 


actually assigning a type number. . 
1982. Fold-out sheet 640 x 450mm. 
Cover size 176 x 120mm. 


Order As WG87U (Book BP101) ha = 
Price Be 
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by F. G, Rayer 
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Roe + 


RES sha 


Poul 
> * 
Ph. : 






































a 
= 


-_ 


~ 


ee Oe eee es 
nae RT ent ees “eg es 










becoming increasingly necessary for 

many electronics projects, owing to 
circuit complexity and layout considera- 
tions. Whilst most magazines publish a 
printed circuit layout for some of their 
construction projects, this is of limited use to 
most constructors as they have no means of 
copying it. Of course, it is possible to trace 
the layout, but this is both untidy and time 
consuming, quite apart from being difficult 
and prone to errors. This article describes 
various ways in which the constructor, who 
has no previous photographic skill, can 
reproduce these layouts, and then make his 
own printed circuit boards (pcb’s). 


Large Scale PCB 
Production 


Pcb's are produced professionally by 
making the artwork 2 x or 4x size, and then 
reducing this to same size, ina large process 
camera. This increases the accuracy of the 
final copy by reducing any errors in the 
layout by a factor equal to the camera 
reduction. The resulting photographic nega- 

: tive (or positive) is used as a ‘phototool’ to 
produce a facsimile image of the layout ona 
copper-clad printed circuit board that has 
been coated with a light sensitive resist. 
When the board is etched, copper is 
removed from all those parts not protected 
by resist. This leaves a reproduction in 

copper of the circuit layout. Most published 
layouts are same size positives (i.e. the 

_ copper tracks are printed in black). These 
are quite easy to copy photographically 
without the use of a camera, or other 
expensive equipment. The principal used is 
that of reflex copying, and is illustrated in 
; _ Figure 1. , 
___ Light passes through the photographic 
film or paper; it is reflected by the white 
areas and absorbed by the black areas. The 


Piss circuit board construction is 
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more exposure from the white parts of the 
; “copy than from the black. Processing the 
D hotographic material results inasame size 
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kit (cm100 = Circuit Stee which Soha 
them available in quantities suited to the 
needs of the small scale user. 

The film used in this kit has the 
advantage that no darkroom is needed; it 
can be handled quite safely in normal room 
lighting. 

The steps necessary to make a fi im copy 
from a published artwork are simple. First of 
all a piece of film is cut slightly larger than 
the circuit being copied. This is then laid 
over the circuit layout with the emulsion of 


_ the film (i.e. the blue/grey side) in contact 
with the drawing. The two are sandwiched 
between apiece ofclearglass,andabacking When the final co 
plate covered by foam rubber. The whole of — 
this is then put under pressure, So that the 


film and the printing are held in even, close 


contact. Electrolube supply, with the CM100 


— Circuit Maker, a frame that has been 
‘specially designed for this purpose. 

The frame is placed two feet away froma 
high intensity photoflood lamp, and a series 
of stepped exposures is achieved by pro- 


eee covering the film with a piece of 


Figure 1, Principal of reflex copying, 


_ produce a complete cc cop 
‘completely clear; it t may be slightly onto Be 


cleaned by taking the film straight from the 


with a swab of cotton wool dipped in 
Electrolube film clearing solution. The filmis 
then refixed for a minute and washed in 
-running water before being hung up to dry. 


— 


card. These exposures should range be- 


' tween 2 and 5 mins. in 20 second intervals. 


The film is developed for: 2% mins. in special 
developer at 20°C, -and then placedina bath 
of photographic fixer fora minute ortwo. The 
processed film” will show a series of. steps 
going from very dark to quite light. It is 


helpful to ‘remember when assessing the 


step ‘wedge that the longer exposures 


gael oe 2 AEST 
_ produce the | least density. ( One of these steps” 


eels s 


will have a nearly clear background with 


_ dense, 3, sharp black ‘lines. The exposure given 


to this step should be noted, and used to. 

py 0 the rout 
copy has been ma OE io 
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_ the corners (due to ‘fall-of' of light use Sta 
expose the film). This background may be 
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Figure 2. Copying using a photographic enlarger. 


Alternative Method Using 
a Photographic Enlarger 


Another method that can be used by 
constructors who have a photographic en- 
larger and a darkroom is to use the enlarger 
‘in reverse’ as a camera. The enlarger will 
have been set up so that the lens and 
negative holder are parallel tothe baseboard 
and is therefore ideal for producing accurate 
copies of the circuit layouts. 

For this method, the circuit to be copied 
is placed under glass in the centre of the 
baseboard. A negative is then placed in the 
negative carrier, and the enlarger adjusted 
so that the image of this negative covers the 
artwork being copied and is sharply in focus 
on the page. The controls on the enlarger 
should then be locked in position, and the 
enlarger light turned off. 

The artwork is illuminated by two lamps 
equally spaced from the centre of the copy 
and at 45° to it, as shown in Figure 2. The 
negative that was used for focussing should 
now be replaced by a piece of negative 
working photographic line or lith film, with its 
emulsion towards the enlarger lens, and a 
black cloth draped over the enlarger. The 
film is exposed by switching the two lamps 
that illuminate the baseboard. Correct ex- 
posure time is found by-trial and error 
initially. Providing the lamps are always kept 
at the same distance, and the lens aperture 
is not changed, this time should remain the 
same for future use. ; 

The negative will normally be smaller in 
size than the original. It is therefore neces- 
sary to enlarge this to the right scale by using 
the enlarger in the conventional mode. The 
same type of film that was used for the 
negative is suitable for making this final film 
positive, : 

Normally layouts are published as seen 
from the copper side. In order to make the 
film positive the right way round, the 
negative should be placed in the enlarger 


___with its emulsion side towards the light (i.e. 


the opposite way round to normal). 


Producing The Printed 
Circuit Board 


___ First.we will briefly consider some ways of ' 
__ producing pcb’s without the use of photo- 
graphy. 


’ The most well known of these involves 
tracing the track pattern directly on to the 


copper laminate using carbon paper, and 
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Light Source a 
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The comprehensive Electrolube CM100 kit. 


Although these both work well as etch 
resists, it is extremely difficult to produce 
clean accurate shapes (such as integrated 
circuit pads), or the fine, closely-spaced 
lines that are necessary in many circuits. 
Moreover, the pattern has to be redrawn for 
each board that is made; consequently 
modifications, etc become .extremely 
tedious. ae 

Some of the disadvantages discussed 
above can be overcome by using certain dry 
transfer symbols, but, of course, it is still 
necessary to redraw the artwork for each 
board or modification that is made. 

Whichever of the above techniques is 
used, it is practically impossible to make a 
double-sided board, and very difficult to 
achieve any degree of accuracy. 

Photographic methods overcome these 
problems easily and efficiently, as described 
below. : 

To begin with the copper laminate is 
coated with a light sensitive photoresist; this 
is then exposed through the photographic 
film copy (‘phototool’) to ultra violet (i.e. a UV 
lamp or daylight). Areas that are exposed 
sufficiently are removed during subsequent 
development of the resist, leaving an image 
of the circuit layout which can then be 
etched. 

The copper laminate is first cleaned by’ 
rubbing with a fine abrasive pad (as used for 
washing up). It is best to wet the surface of 
the board thoroughly with warm water to 
which a little washing up liquid has been 
added. When the copper surface appears 
shiny, the board should be rinsed in running 
water. If the cleaning has been successful, 
the water will form an even film over the 
board surface. If it forms dry patches, 
cleaning should be repeated. 

Wipe away surface moisture with a lint- 
free cloth and leave the board to dry. Now 
apply photoresist by aerosol, or by wiping on 
with a special applicator (as in the Electro- 
lube CM100 — Circuit Maker). The board 
should be kept horizontal until the resist has 
dried, otherwise run marks will occur. After 
Coating, put in a dark cupboard until dry. The 
board should be ready for exposure to the 
film master in about 45-60 mins. This is 
Carried out in the same frame used to 
produce the film master. The filmislaidonto 
the photoresist-covered board, and the two 
are clamped together. Exposure can be to 
daylight or to a UV lamp. Using the resist 
supplied with the Electrolube CM100 — 
Circuit Maker, exposures in the region of 


are removed, leaving a positive copy of the 
circuit in resist. 

After a brief rinse the board can be 
etched straight away. Various substances 
can be used, the most common being ferric 
chloride. This is normally made into 4 
solution containing 1lb of ferric chloride in2 
pints of water. Great care should be exer- 
cised when dissolving the ferric chloride —a 
lot of heat is generated and the reaction is 
quite violent. On no account should water be 
added to ferric chloride — ALWAYS add the 
ferric chloride to the water. If any solution 
should be splashed accidentally into the 
eyes or mouth, wash with plenty of water, and 
then seek medical attention. 

The Electrolube CM100 — Circuit Maker 
makes use of a much safer process which is 
a buffered etchant supplied in a heavy duty 
polythene container. In this case water Is 
added to the crystals in the bag and, when 
they are dissolved, etching can begin. The 
copper board is dropped into the bag, and 
the bag sealed with a special clip. It is then : 
laid flat on the bench, and pressure is gently 
exerted with the palms of the hands 
alternately at each end. This agitates the 
solution sufficiently; the board should be 4 
etched completely in 10-15 mins. 

The board is now rinsed thoroughly in 
running water. The residual photo-resist is 
stripped by immersing the board in about 
2% caustic soda. After a further wash, 
surplus surface moisture is wiped away, and 
the board put to dry. . 

It is necessary tc protect the copper 
surface from tarnishing by applying a flux 
lacquer to the copper side of the board. This _ 
allows the board to be stored; it also gives" 
excellent solderability. The flux lacquer in 
the Electrolube CM100 — Circuit Maker is 
applied in a similar way to the photoresist. 

Making _professional-quality printed — 
circuits at home is easy, providing it is 
tackled in a methodical way, andattentionis 
paid to cleanliness throughout. The Electro- — 
lube CM100 — Circuit Maker, which ison 
special offer in this issue, facilitates this, it _ 
supplies everything necessary for the small _ 
scale user to make his own single or double- 
sided boards from his own or published 

artwork. Great care has been taken ta make 
the kit complete. A feature that will prove 
das an 
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10-30 mins. to daylight can be expected, special 
depending on the strength of the light = cl 
__ After exposure, t 1e resist is developed iw ponen 
a Weak solution of causticsoda, Alltheparts hen it is turned over for fead 
_ varnish. __ exposed through the clear areas of the film cropping and soldering 
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then filling inthe areas that are to remainas 
_ copper with an etch resist pen, or painting 
_with an etch-resistant material such as nail 
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BASIC Strings 


ree lA BASIC string is a sequence of one or more letters or symbolsinany Line 3@ is a relational string expression. It compares string A$ with BS 
a combination, enclosed within quotation marks. Itistreatedasasingle to determine if A$ occurs first in alphabetic sequence. The comparison 
= ‘collection of alphanumeric data which can be manipulated by means __is made character by character using the ASCII character code. In this 
se of string functions and assigned to string variables. The use of string _ case the first letter of the string A$ is ‘B’ which precedes ‘S’, the first 
variables, string assignment and string arrays has been described in _ letter of the string B$, in the ASCII table. Therefore string A$ precedes 
Previous parts of ‘BASICALLY BASIC’. To understand howthecomputer B$ in alphabetic sequence so the condition is true and the string A$ is 
Sat represents alphanumeric data and can perform operations with printed on the terminal. If the first two characters are the same the 
___ strings, we need to look at the ASCII code (AmericanStandardCodefor comparison proceeds to the second two characters, until a difference is 
z Information Interchange). found. For example, if A$ was assigned to the string BAY and B$ was 
aor - assigned to the string BAT, the first character in each string match. The 
rape ASCII Code nex two character also match. Finally the last character of the string 
a - F : i A$ is compared with the last character of the string B$. The ASCII code 
_ The ASCII code is a standard developed by the computer industryin : - 
which pee ar ain eerifin| BASIC ataecienedfajUnique|binaryidieityen oA 22 ws ereetenthantneAS coca Mee hence the resultotee 
peat SS - comparison is false and line 49 prints the string B$ on the terminal. — 
pattern (bit pattern). When a symbol is typed on the keyboard, the Table 2 lists the stri lational operators available in BASIC and _ 
erminal converts it to its binary code. For example, if you type the letter hos mei a elstringirelaliona Oper atorsiey g h 
on the keyboard, the terminal converts it to 91000001, which the 44. it is not permissible to compare a numeric or integer expression 


computer recognises as A. Table 1 lists the set of ASCII character 
sade The bi ‘ to a string expression using a relational operator. If thisis attempted an 
codes. The binary numbers have been converted to decimal numbers error message will be output by the computer. 


A Roe 


to make the assignments easier to understand. 
The ASCIl code is used to determine alphabetic precedence when Strin g Functions 


BASIC provides a set of string functions (similar to the math and 
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alphanumeric data is compared with relational operators, This is 
described in the next section. 

Ahn ae print functions described last month) to enable certain operations to be 
Str ing Operator S performed on stines The following descriptions are intengealt Ee 
Rony a ae general since the functions may perform differently for differen 
Ree ee SO able‘or ox mpetetne ee ore computer systems. You should refer to your systems Language 
Chaos eb eeimde a enon ico ae fe Aetarine mi Reference Manual for a complete list of functions available in your 

) fee FBeatprsviouely Relational operators ean version of BASIC. The string function names ending with a dollar sign : 
ws moment at al The comparison ‘made ($) return a string value whereas function names not ending with a 

the ASCII va of characters to establish alphabetical — dollar sign return a numeric value. *, 

a ae ASC GUICtON bas, 

TEUABS IOS) Ce eee Or a aT e ASCII function returns a numeric value that is the equivalent . 

$ THEN PRINT A$:GOTO 56 2 ASCII code for the first character in the string givenasthe argumentto 

| alas i 5 Gut ameewar tau io y4theifunctio he general format of the ASCII function is: ASC (string), 

Se ce | | "where string is either a string constant ora stringvariable.Forexample, 
string BAS to the string variable called A$. the command PRINT ASC (‘P”) willoutput 80, the decimal ASCII value 
string SIC tothe string variable called BS. of the character P on the termina}. The following progra juses the ASC 
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unction with a string variable as an argument: 
OAS = “BASICALLY” rgument: 
Hp PRINT ASC (AS) 

ae 
the program is run the ASCII function returns the decimal ASCII 


AM iv SS inn ice oat eting assigned to the string variable —_ Line 30 outputs a line feed character on the termina! causing 2 b'anv 
A$, hence th output to the terminal. line of output. The decimal number specified as an argurnent to the 


¥ Se 

Pt FE ; CHR$ function on line 49 is truncated to an integer. The truncated 
CHRS Function | number (69) represents the character<. (Characters may be c:/ferer: 

The CHR$ (Character) function is the inverse of the ASCII function. _“V'h your micro.) ; 
~ Itreturns a single character string having an ASCII value of the numeric The remaining BASIC string functions will be described in tne nex: 
; value specified as the argument to the function, The range of the ASCII BASICALLY BASIC’. é 
_ codes is 8 to 127. If the value specified to the CHR$ function is outside 
this range itis treated as modulo 127. This means that 128 is treated as 
 §,129 as 1 and so on. Anon-integer argument tothe CHR$ function will 
be truncated and the character returned will be that represented by the 


The output from the program is as shown. 

Line 19 prints the character represented by the ASCII code 7% ‘ar 
upper-case F). 

Line 20 specifies an argument of 198. This is treated as rnodu 4 127 
(198 - 128 = 70) which is the ASCII code for an upper-case F. 





























Operator Example Meaning 























a truncated number. X$=Y$ Strings X$ and Y$ are equivalent in 
| __‘ The following program demonstrates the use of the CHR$ function ax aie ee | 
i __with different arguments. < X$< Y$ String X$ occurs before string Y$ in 
| ~——-: 1 PRINT CHR$ (78) alphabetical sequence. 
29 PRINT CHR$ (198) <-or=e< X$<=Y$ a fb pape to or occurs before i 
iy SY) in alphabetical sequence. 
j ao BRN ere eon al X$> YS String X$ occurs after string Y$ in 
| 5G END Ed alphabetical sequence. 
: a RUN co. widen | tecicleocea = | 
; *F <> X$<>Y$ String X$ is not equal to string Y$ 
F == X$==Y$ a “ He 2 identical in 
| 3 characters and length. 
, 
’ 
5 . 4 
_-w Table 1. ASCII character code. Table 2. String relational operators. . 
een ee ; 
i 
Decimal Character Meaning Decimal Character Decimal Character : 
a 000 NUL Null 043 + 086 V | 
i ae 001 $011 Start of heading 044 : 087 Ww 
ite 002 STX Start of text 045 - 088 X 
| 003 ETX End of text 046 . 089 Y 
1 oo 004 EOT End of transmission 047 y 090 Zz 
005 ENQ Enquiry 048 0 091 [ ’ 
006 ACK Acknowledge 049 1 092 \ 
007 BEL Bell 050 2 093 J 
008 BS Backspace 051 3 094 * 
009 SST Horizontal tab 052 4 095 <_ 
010 LF Line feed 053 5 096 ~ 
011 VT Vertical tab 054 6 097 a 
012 FF Form feed 055 7 098 b 
013 CR Carriage return 056 8 099 c 
014 so Shift out 057 9 100 d 
015 SI Shift in 058 101 e 
016 DLE Data link escape 059 : 102 f 
Ozu DC1 Device contro! 1 060 < 103 g 
; 018 DC2 Device control2 st 061 = 104 h 
| 019 DC3 Device control 3 062 = 105 i 
_ 020 DC4 Device control 4 063 ? 106 j 
021 NAK Negative acknowledge 064 @ 107 k 
022 SYN Synchronous idle 065 A 108 { 
Flies 023 ETB End of transmission block 066 B 109 m 
iko= 024 . ‘CAN Cancel 067 (3 110 n 
| 025 EM End of medium 068 D 111 ° 
en 026 ~ SUB Substitute 069 E 112 p 
alin 027 ESC Escape 070 F 113 q 
| @apB FS File separator 071 G 114 r 
be 029 GS Group separator 072 H 115 a. 
leet. 0.30 RS Record separator 073 | 116 t 
O31 US Unit separator 074 J 117 iit 
032 | SP Space or blank 075 K 118 Ry 
. Exclamation mark 076 L 119 + oh ee ae 
; 077 M 120K Sk eat ee 
i Number, sign 078 N ; eo 
' 079 fo) 
080 P , 
081 Q 
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by Robert Penfold 


Introducing the fundamentals of electronics 
for the constructor. 


Classes of Amplification 


73 amplifiers considered so far in 


“Starting Point” have all been of the 

type where a transistor has been used 

in one of the three amplifying modes with a 
resistor as the collector or emitter load, as 
appropriate. A simple arrangement of this 
type is perfectly suitable for use in low level 
stages where powers of no more than a few 
miiliwatts or so are involved, but the 
inefficiency of this class of amplifier is a 
severe drawback when an output power ofa 

; few hundred milliwatts or more is required. 

. For example, if we consider the simple 
= output stage shown in Figure 1, this is a 

| : straightforward common emitter stage hav- 
= ing R1 to provide base biasing, R2 as the 
collector load resistor, and input and output- 
DC blocking provided by Cl and C2 
respectively. 
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| Figure 1. Simple Class A output stage. 


5 As usual, the circuit is biased so that Trl 
as a collector potential of half the supply 
oltage, and with 8 volts across 8 ohm load 
esistor R2 there is obviously a current flow 
of 1 amp through R2 and Trl. This gives an 
inp power of 16 watts, with Rl and Trl 
each dissipating 8 watts. 

The ‘maximum output voltage from this 
stage is about 16 volts peak to peak, and will 
bea Int 2less than thisin practice since even 
with Trl switched fully on there is still likely 
to be a potential of about 1 volt at its 
collector, No 9 practical transistor 
duce @ collector potential, much 
figure ' when erating at a high mite 
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‘Figure 2b. Basic Gn B (DC coupled) output 
z stage. A 
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Circuit is driving an infinite load impedance, 
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R2 woul would reduce) the input current and 
power, but would also give a lower loaded 

output vollage and max u Be 

and! would again 

tion in efficiency. 


i RMS output. [ 
pedance. In this exanne 


3, and dividing this by the 


joaded output voltage is neeaceil “i 


There are a number of ways of improving 
the efficiency of simple amplifiers of this 
general type, which are known as ‘Class A’ 
amplifiers, but the efficiency of a true Class 
A stage is always rather low. The dis- 
advantages of this low efficiency are the 
need for a substantial and expensive power 
supply to give even quite modest output 
powers, the need to use high power com- 
ponents in the output stage, and the 
generation of a substantial amount of heat. 
Battery operation also tends to be a little 
impractical using primary cells since the 
high current consumption results in expen- 


sive batteries becoming exhausted at an 


alarming rate. 


Class B Operation 


Virtually all audio power amplifi iers use 
some form of Class B operation, and Figure 2 
(a) shows the basic Class B output stage on 
which most modern designs are based. 
Figure 2 (b) shows-the DC coupled output 


version, and operation of the two circuits is 


essentially the same. However, the DC 


coupled version is a little easier to under- sid 
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stand and we will therefore consider toca 


operation of this circuit. 

The circuit has dual balanced supplies, 
and the loudspeaker connects between the 
output of the amplifier and the OV rail. Trl 
and Tr2 are both emitter followers and 
therefore each provide approximately unity 
gain. R1 biases the input and output of the 


amplifier to the OV rail potential, and under — 
_ quiescent conditions there is thus no voltage 
_ present across LS1. 


If a positive input signal is applied to the 


circuit Trl’s emitter goes positive and Trl 


supplies: power to LS1. The output im- 
e of the circuit is very low and despite 
impedance Trl can supply — 
| positive supply potential to 
ee no active role 
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a Class A circuit since the maximum _ 







tah to peak’ output voltage is Virtually equal 

sum of the two supply voltages, and 
supply current is equal to the output 
current. Thus. the average supply current 
varies in sympathy with the output, and is 
| zero under quiescent conditions. This avoids 
high current consumption and heat genera- 
5 tion under stand-by or low volume condi- 
tions, and when the amplifier is fully drivenit 
5 | is possible to obtain an efficiency of over 
§ | 70%. This contrasts with the high continuous 
i current consumption and low efficiency of a 
ee 



















a 











: Class A circuit. 

F} Quiescent Bias 

h/ _ In practice the circuits of Figure 2 would 
‘4 give very poor results due to what is termed 


oe 
if 


a “crossover distortion”. This comes about 


Wy 


due to the base-emitter potential of about 
0.6 volts that is needed before a silicon 
transistor begins to conduct. This makes it 
necessary to have an input signal of at least 
+0.6 volts before there is any output signal at 
i all! Even with an output signal from the 
t circuit there is severe distortion as the low 
voltage part of the waveform is absent. A 
triangular input waveform as shown in 
Figure 3(a) would emerge from the circuitas 
shown in Figure 3(b). 

Crossover distortion is normally over- 
come by incorporating some additional 
: components at the input of the output stage, 
as shown in the circuit of Figure 4. Here the 
driver and output stages are effectively 
merged together, and practical designs are 
invariably of this type. Trl is the driver stage 
and Tr2 plus Tr3 are the complementary 
emitter follower output stage. The amplifier 
f is biased by Rl and R2, and the purpose of 
4 D1, D2 and RV1 is to give a quiescent bias 
voltage across the bases of Tr2 and Tr3. 

q RV1 is adjusted so that the bias fed to Tr2 
( and Tr3 is just sufficient to bring them to the 
; threshold of conduction so that Tr2 is 
switched on if the drive voltage even 
marginally positive, and Tr3 is switched on 
as soon as the drive voltage from Tr1 starts to 
F go negative. In practice it is usually neces- 
i sary to use a slightly higher bias than this so 
that under quiescent conditions there is a 
small but significant current flowingthrough 
{ Tr2 and Tr3. This is necessary due to the 
i comparatively low gain of practical transis- 
tors when they are only marginally above the 
threshold of conduction, and the relatively _ 
small but nevertheless significant amount of 
crossover distortion that this would produce. 
By biasing the output devices beyond this 
low gain part of their transfer characteristics 
this crossover distortion is avoided. 
aig It may, in fact, be necessary tousequitea 
‘ae large quiescent bias current through the 
; output transistors in order to produce really 
; low crossover distortion. Circuits of this type 
are generally called Class AB amplifiers, and 
this is simply because at low and medium 
; output powers one transistor acts as the 
amplifying device and the other output 
transistor acts as its emitter load. This is, in 
fact, a form of Class A operation, and itis only 
at high powers that one transistor is cut off 
while the other drives the load, and true 
_ Glass B operation is obtained. It is from this 
_ mixture of Class A and Class B operation that 
__ the term Class AB is derived. 
Most practical designs use only a low 
quiescent bias current through the output 
transistors, and this is quite understandable 
since Class AB working obviously partially 
loses the advantages of Class B operation. 
‘Also, although Class AB amplifiers avoid 
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Figure 3a. Triangular input waveform. 





Figure 3b. Output waveform, showing crossover 
distortion. 





Figure 4. Practical Class B power amplifier 
configuration. 


Practical audio power amplifiers almost 
invariably use a low quiescent bias plus a 
generous amount of negative feedback to 
reduce crossover distortion and other types 
of distortion. 


Thermal Runaway 


The bias voltage supplied across the 
bases of Tr2 and Tr3 is extremely critical, 
with a marginally low potential giving severe 
crossover distortion and a slightly high bias 
producing a very large quiescent current 
through the output transistors. The position 
is made worse by the heating that occurs in 
Tr2 and Tr3 when the amplifier has been in 
use for a short while. Bearing in mind that 
Tr2 and Tr3 will inevitably have to handle 
substantial power levels a_ significant 
amount of heat generation in these transis- 
tors is inevitable. 

As Tr2 and Tr3 heat up, their base-emitter 
thréshold voltage decreases, and the quies- 
cent bias current increases. The increasing 
bias current produces further heating in the 
output devices which, in turn, gives an 
Increase in the bias current, and this 
regenerative action continues until the 
output devices overheat and are destroyed 
unless suitable preventative measures are 
taken. This thermal feedback is called 


“thermal runaway”, a: 
D1 and D2 are used to prevent thermal — 
runaway, and they achieve this by sensing 

the rise in temperature of the output 
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tors in order to ensure that they rapid'y ang 
properly sense the ternperature changes 
The voltage developed across Di and U2 
varies with temperature, and decreases 23 
temperature is increased. This gives 4 strong 
stabilising effect on the quiescent bi2> 
current with the bias voltage autornatica ly 
decreasing as the output transistors neat up. 

There are other ways of providing therrna! 
stabilisation, such as usinga transistor inthe 
amplified diode configuration, or a negative 
temperature coefficient tnermistor. What- 
ever method is used the circuit must be 
carefully designed as there is otherwise a 
likelihood of over-compensation and con- 
sequent crossover distortion when the out- 
put transistors heat up, or insufficient 
thermal stabilisation which would simply 
result in slower thermal runaway! . 

Most low and medium power audio 
amplifiers these days are based on an 
integrated circuit, and thermal stabilisation 
is not a problem here since the output 
transistors and the temperature sensing 
components are on the same chip. This | 
enables very predictable results and very 
accurate stabilisation to be easily obtained. 

Power MOSFETs are becoming increas- 
ingly popular for use in the output stages of 
high power audio amplifiers, and amongst 
other advantages they require no thermal! 
stabilisation. These devices have a positive 
temperature coefficient, like bipolar transis- 
tors, at low operating currents. However, this 
changes to a negative temperature coeffi- 
cient at currents of more than about 80mA. 
In other words, with a bias current of less 
than about 80mA an increase in tempera- 
ture produces a small increase in the 
quiescent bias current, but at more than : 
about 80mA an increase in temperature 
results in a decrease in bias current. The 
quiescent bias current therefore tends to be 
self-stabilising, and thermal runaway cannot 
occur. 


Class C 


Class C amplifiers are not often en- } 






countered, and are only applicable to radio 
frequency circuits. With this type of ampli- 
fier the amplifying device is reverse biased 
so that it only conducts during quite a small . 
part of each output cycle. The load for the ~~ 
amplying device must be a tuned circuit 
which “rings” at its resonant frequency and 
effectively fills-in the missing part of the 
output waveform. A mechanical analogy of 
this is the periodic striking of a bell to 
produce a continuous ringing sound. a 

The advantage of Class C operation is the. 
very high level of efficiency that can be — 
attained, but a lot of filtering is normally 















at 
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needed at the output to producea really pure 7 ; 
output signal. ie § 






There are other modes of operation, and — 
Class D for example is a form of hi 
efficiency audio power amplifier. However, — 
these other modes of amplification tend to 
be quite complex and are mostly just 
variations on one of the operating modes 
already described. Class D for example, uses 
what is really just a Class B output stage, and 
it is the preceding and following circuitry 
that give the higher efficiency, 

It is worth noting that although the 
circuits shown here use only a single device 
in the output stage, ora single device in each 
half of the output stage in the Class B 
designs, practical circuits often employ two 

devices in the Darlington Pair cont 
or some similar arrangement. Th 
necessary in order to produce a re 

_ output impedance so that large < 

Currents can be easily provided with o 

modest drive current. 
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4-Pole Slide Switch 


Dear Maplin, 
Please forgive me if | appear to be 
repeating myself, onty I've just bought 
your new magazine ‘Electronics’ first 
. tssue and what a surprisingly good 
; buy it too! 
‘ Probiem is, when | turned to page 63 
‘Amendments to Catalogue’ there is 
no mention of the switch | mentioned 


- a while back, and as my previous 

letter probably tell on stoney ground | 

; shall briefly recap. 

' FH3SR 4 POLE 3 POSN SLIDE 
(PAGE 279) 

: Having used this switch once again 


am convinced at this error, rather 
annoying and repetitive. * 
Connection positions should be 
transposed as shown: 

34 


ck | 


; TO READ: ' 24 1 
bode 

Co A. DONALDSON 
Walton-on-Thames, Surrey 

y We reprinted the manufacturer's 
data, but unfortunately, not all of it. 
The missing piece of data shows the 
position of the knob for each number. 
We agree that without this vital piece 
of information, your drawing is more 


se 







































__ Removable Price List 
Dear Sir, 
| have only one criticism — hopefully 
constructive — to make about an 
otherwise excellent magazine: please 
"arrange the pages so that the “Price 
-ist” can be removed without dis- 
‘in upting the magazine articles. Re- 
- “entirety takes Readers Letters and the 
Ps st page of the Home Security 
aS ystem project. In the firstissue, New 
Books and the first page of the 
Universal Timer project would go. In 
this ular case, perhaps you 
could have “surrounded” the Price 
ist with the two pages of Maplin 
News (pps 63/4 Issue 1), colate of 
which» applies — 2) the talogue 
anyway, 
teal P. HUNT 
a f er _ Wimborne, Dorset 
Whilst 1 Lee ine sympathy with 
your s egestio! have to balance 
ik 


ef) 6) 













e ma 
scrappy. Also it does not allow us t 
have 2 do Jbl “pa ge spread to give 
extra impact to the a rticle ‘followin ng 
Price List. 


moment | am not si 


suaded to change the lay 


4 
cd 
be J 
ae 


7 
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oving the latest Price List in its. 


wo be interested t to : 
ple's views, , but at the Ke 


. 


Ideas For The Mag 


ee er adie. ee 
aT ie: ~ (b). Inexpensive “television ‘space 
ee game unit featu ng Invaders U so 
etc. ad ie ip. re a a mie pli 
otic sized alarm clock. Daddingtothatle pire: 
"Manchester shop. aa 


— 


source of a published circuit for a 
countdown timer. There does not 
seem to be a dedicated chip available 
for this purpose nor can | find details 
of a suitable circuit. 
There must be many uses for such a 
device (sports, quiz games etc, etc) 
— perhaps you could consider de- 
veloping such a device. 
I, E. SHEPHERD 

Johnstone, Renfrewshire 

Any offers? 


Additions To 
Burglar Alarm 


Dear Sir, 

| must say that | was impressed with 
the excellent specification on the 
Maplin Burglar Alarm in the latest 
edition of the Maplin Magazine. — 
However, there are a few ‘improve- 
ments’ which, if they could be in- 
corporated, would make for an even 
better security device. 

1. PANIC SWITCHES with a latching 
operation that would operate the 
external alarm whether or not the 
main control was ‘on’ or ‘off’. 

2. AN AUTOMATIC RE-SET for the 
external alarm, that would shut the 


alarm off after, say, 20-25 minutes.. 


The re-setting to take account of the 
‘new’ condition, i.e. thie ‘offending’ 
door or window remaining open etc. 
3. RE-CHARGEABLE CELLS for the 
external alarm box, instead of dry 
batteries, linked to a remote battery 
condition monitor (i.e. LED’s) that 
would indicate their state of charge at 
a glance, so that the cells could be 
charged before they became ex- 
hausted. 
| realise that this is a tall order, but if 
any other reader is able to offer circuit 
modification to suit, | should like to 
hear from him/her. 

M. MILLS 


London SE26 


If a panic switch is practicable, then’ 


details will be published in issue 4. 


The same goes for the alarm cut-off. 


timer. The rechargeable cells are not 
practical, I'm afraid. In any case 
unless your alarm goes off when the 
mains is off you will only need to 
replace the batteries once every two 
or three years. So for the cost of a set 
of ni-cads, you will get ten years worth 


of dry cells. So we didn't think that the 
complication of charging cells in the 


external box was really worth the 
effort 


er are a few arene for your 
“new electronics magazine. 














ciently p igs (a) Simple | 2 channe! Citizens Band 


Saas eX 


=a JFOs, 


Auto ster cooking timer, — 
‘of RK22Y, 23A, and dS 
silicon solek 


‘e) Adaption o 
) EOE See ee 
s) 
voltages to result rin240voltssothat 


could be used on\mains equipment, 


P.S.: | think your magazine is helpfu! 
and very enjoyable to read. 
DOMINIC LOUGHLIN 
(age 11) 
Chorley, Lancs 
Your first three ideas would, | agree, 
be very interesting, but to pay for the 
development costs, they would also 
have to be saleable and frankly, there 
is noway a kit of parts for any of these 
ideas could be assembled for less 
than the cost of a ready-made unit in 
the shops. Consequently, their sales 
potential would be very small. We do 
think a kitchen timer, possibly with an 
add-on mains controller (for toasters 
or whatever) would be an interesting 
little project. 
Unfortunately your idea for the silicon 
cells is not practical at all. To.gain a 
voltage increase there must be a 
similar decrease in current. With the 
12V panel we would require a 20- 
times increase in voltage and there 
would then be a 20-times decrease in 
current. Because of the inefficiencies 
in this kind of circuit in practice, the 
current would actually be much lower 
than this. Then we would need to 
drive an oscillator of some sort to 
convert to AC. | would think you would 
be lucky to end up with 1mA at 240V 
AC. And there's not a lot you could do 
with that. For example a colour TV 
draws about 1A from the mains, so 
you'd need a thousand 12V panels to 
run one. Clearly, an expensive 
proposition. 


Congratulations 


Dear Sir, 
Asother electronics magazine? NO. 
Congratulations on entering the field 
late in the day and beating the 
opposition hands down! 
| have been a satisfied mail order 
customer for some time and | still 
marvel at the speed with which you 
deliver the goods. | recently received 
my first copy of the Maplin Mag after 
long deliberation on whether to fork 
out on yet another electronics mag — 
your introductory offers tipped the 
balance — and | am delighted. | enjoy 
the wide range of projects from the 
absolute beginner's cinche up to the 
more demanding Timer project. In 
‘addition your range of features has 
something for everybody. Keep up the 
good work — | can't wait for the next 


issue! 
J. E. MABBOTT 
Rhosneigr, Gwynedd 
Thanks Mr Mabbott. Hope you enjoy 
this issue too. 


What About MES56? 


Dear Doug, 

Thanks for the new magazine — a 

very useful addition to the Maplin 

catalogue. Could one suggest for 

future inclusion: an article on the 
Ma empire, and also 





Normally | order from Fai 


phone Name every time | get 


inh Up 


Anak Cen Glass 
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sorry to see the discount vou her — 
scheme discontinued but can under- 
stand that as it operated it could. be 
costly to administer. Could | suggest 
a) A discount scheme for quantity — 
ordersofthe same part;b)Adiscount _ 
for large orders say over £30. Maplin — P 
are very competitive, compared with _ 
trade component suppliers, ona ones 
off basis but not on large quantities, 
One of my main interests in electron- 
ics is electronic organs. Some three 
years ago | started buildingan MES53 
and have enjoyed this project but feel 
that further developments on this 
organ have been pushed to one side 
to develop the Matinee. However, 
when | heard the MES organ at Bread- 
board ‘80 it had certain extra effects © 
so you must have come some way to 
developing MES56 and 57 mentioned ~ 
in the last catalogue but not the most 
recent. When can | look forward to 
more developments on the MES 
organ? | look forward to hearing. . 
1. D. MANZIE 
Skipton, N. Yorks 


You will be pleased to hear that we are 
considering opening a Maplin store in 
Manchester, once our Birmingham 
shop (opening soon — the announce- 
ment will be in the Birmingham 
“Evening Mail") is open. Frankly, it’s 
cheaper for us to have one pile of 
packs of order form and envelope and 
just put one in every order, than to 
have two piles, one without envelope, 
and sort the orders; bearing in mind — 
that this part of the packing is done 
very quickly: on an average day the ; 
team of packers completes an order 
every 20 seconds. 

We have on many occasions consid- 
ered quantity discounts, but it is an 
added complication to our through- 
put which is now a very speedy and 
efficient animal. We may implement. 

a discount scheme one day, but not 
until weare certain we cancope atour — 
usual speed, with the extra business 
this would generate. 

We are still hoping that we can fit. 


a a a RE 


_ MES56 into our schedulé soon. Al- 
though most of the design work — 


completed a long time ago, there isa 
considerable amount of documenta- 
tion still to be done. At the present 
time it seems unlikely that MES57 will 
be produced. 


Ultrasonic Burglar . 


Alarm 


Dear Sir, 
| enjoyed the first publication of your 


electronics magazine. om 
Could you inform meif you haveany 
articles in future editions relating to | 


the building of Ultrasonic Burglar 
Alarms, if not could you suggest any 
alternative reading matter on this 


subject. 
M. J. ILSLEY 
pourri! i 


Yes. You'll be pleased to hear that an 
»¢ detect 


an 
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The MOS Memory Data Book 
Full data sheets for T.I.’s range of 
dynamic and static RAM’s and 
EPROM's. An __ interchangeability . 
guide is included. 
i 1980. 190 pages. 234 x 170mm. 
Illustrated. — 
i Order As WAO6G (TI MOS Memory 
Data) Price £4.95NV 


The Bipolar Memory Data Book 

Full data sheets for Tl’s range of 
bipolar PROM’s and RAM's, and TI’s 
bipolar FIFO and character generator. 
A cross-reference guide is included. 
1981. 64 pages. 234 x 170mm. 


we SS on te 
> 
y 
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Illustrated. 
} Order As WA07H (TI Bipolar Memo 
: Data) Price £1.45NV 


The Optoelectronics Data Book 
: Full data sheets covering Tl’s com- 
7 plete range of opto products: photo- 
i detectors, infrared emitters, opto- 
; couplers, sensor/emitter arrays, 
: LED's, displays, amplifiers for photo- 
diodes, optical waveguide transmitter 
' and plastic fibre-optic data links. 
Data sheets for Tl’s thermal print 
heads are also included. An inter- 
changeability guide is included. 
1979, 320 pages. 208 x 148mm. 
Illustrated. 
Order As WA08J (TI Opto Data) 
: Price £5.25NV 


Optoelectronics Theory and Practice 
A theoretical and practical introduc- 
tion to many kinds of optoelectronic 
products. There is an abundance of 
practical hints and suggestions as 
well as the necessary theoretical 
background to enable users to 
develop their own circuits and 
applications. 

“ 1976. 456 pages. 208 x 148mm. 






















Illustrated. 
Order As WAO9K (Opto Theory/Prac- 
tice) Price £7.50NV 


The Linear Control Circuits Data Book 
Full data sheets covering TI's range of 
__op-amps, comparators, timers, video 
and logamps, voltage level detectors, 
A to D converter components, ana- 
gue. switches and Hall-effect 
devices. Also covered are TI's zero- 
crossing detector, doubly-balanced 
__ mixer, precision level detector, over- 
voltage sensing circuits and 3-chan- 
nel stepper-motor controller. An inter- 
_ __ changeability guide is included. 
-——«*i1980. 416 pages. 232 x 178mm. 
_____ Illustrated. . 
Order As WALOL (TI Linear Control) 
$f Price £5.25NV 
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The Voltage Regulator Handbook 
Full data sheets covering TI's com- 
plete range of voltage regulators. 
There is also a large section covering 
basic power supply design, external 
pass transistor considerations, input 
filter designs, voltage rectification 
techniques, and mounting and heat- 
sinking techniques. 

1977. 208 pages. 232 x 172mm. 
Iilustrated. 

Order As WA11M (TI Voltage Regula- 
tor) Price £5.65NV 


The Bipolar Microcomputer 
Components Data Book 
Full data sheets covering TI's rangeof 
4-bit-slice Schottky processors and 
2L microcomputer components. Also 
included are data sheets for Tl’s fibre- 
optic data link controllers, bipolar 
PROM’s, RAM’s and FIFO, some sup- 
port functions and an 8-bit by 8-bit 
parallel byte multiplier. 
1979. 368 pages. 232 x 176mm. 
Illustrated. 
Order As WA12N (TI Bipolar Micro) 
‘Price £5.75NV 


The Interface Circuits Data Book _ 
Full data sheets for TI's range of 
peripheral drivers, line drivers, sense 
amplifiers, MOS drivers, memory 
drivers, display drivers and IC 
sockets. An interchangeability guide 
is included. 


1981. 752 pages. 242 x 172mm. 


Illustrated. 
Order As WA13P (TI Interface Data) 
Price £8.50NV 


The TTL Data Book 
Full data sheets covering Tl’s very 
large range of TTL IC's. An inter- 
changeability guide is included. 
1982. 1184 pages. 210 x 148mm. 
Illustrated. 
Order As WA14Q (TI TTL Data) 

Price £10.00NV 


The 9900 Family Data Book 
Full data sheets covering Tl’s 9900 
series microprocessors, 1/0 devices 
and memory support chips. A bench- 
mark report is included. 

1981. 776 pages. 208 x 148mm. 
Illustrated. 

Order As WAL5SR (TI 9900 Data) 
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Gee thee 
development to a description of 
microprocessor Pascal, Power Basic 
and 9900 assembly language. The 
book’s aim is to provide a text for the 
emerging discipline of software eng- 
ineering for microprocessors incor- 
porating all that will prove to be of 
lasting value. 

1981. 456 pages. 276 x 214mm. 
Illustrated. 

Order As WA16S (TI Software Develop) 
Price £14.40NV 


Microsystems Designers Handbook 
The book contains shortform data 
sheets of TI's range of single-chip 
microcomputers, microprocessors, 
microcomputer boards, speech syn- 
thesisers, development systems and 
software. 
1981. 176 pages. 296 x 208mm. 
Illustrated. 
Order As WA17T (TI Microsystems) 
Price £4.95NV 


Digital Integrated Circuit 

Pocket Guide 

A clearly arranged summary of TI's 

range of TTL IC’s with brief data, logic 

and pin assignments. 

1981. 352 pages. 184 x 106mm. 

Illustrated. 

Order As WA18U (TI Digital IC Guide) 
Price £4.50NV 


Linear Integrated Circuit 

Pocket Guide 

A clearly arranged summary of TI's 

range of linear IC's with brief data and 

pin assignments. 

1981. 256 pages. 184 x 106mm. 

Illustrated. 

Order As WALSV (TI Linear IC Guide) 
Price £4.50NV 


Understanding Solid-State 
Electronics 

The book is designed for the reader 
who wants to understand electronics 
quickly without resorting to mathe- 
matics. The book teaches technical 


accessible to someone 
rouble. 


; “ ] h po 
Price£11.50NV Coverage runs 







ves ‘, % 
Software Development Ha ndbook! 
_ by Geoff Vincent & Jim Gill” 





The book takes the through 
Cel 0-e _ the elementary ideasbehind software 
Magazine)... Fae eae 


__ to large scale integrated circuits. 


1978, 280 pages, 208 x 132mm. 


Order As WA20W 
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Understanding Digital Electronics 

by Gene McWhorter 

For those who understand the con- 

cepts covered in ‘Understanding 

Solid-State Electronics’, this Book wi! 

give you an understanding of the 

electronic circuitry in many types of 

digital electronics, from the basic 

idea of a transistor saying “yes” or 

“no”, to entire digital systems made 

up of thousands of such circuits. 

1978. 264 pages. 208 x 132mm. 4 
Illustrated. 

Order As WA21X (Understanding : 
Digital Electronics) Price £4.95NV 


Understanding Microprocessors 

by Don L. Cannon and Gerald Luecke 4 ; 
The book teaches how microproces- « 
sors work, and what they can do. The : 
book covers fundamentals, system 
applications, programming concepts, 










an 8-bit and a 16-bit microprocessor * 
application. 

1979. 288 pages. 208 x 132mm. ee S 
Illustrated. + 


Order As WA22Y (Understanding ; 
Micros) Price £4.95NV P 
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Understanding Calculator Math ~~ 
This book goes far beyond what you a 
can find in your owner's manual. ‘s 
Whether you're good atfiguresornot, 
this book contains the basic informa- 
tion, formulae, facts and mathemati- — 
cal tools you need to unlock the real — 
power of your calculator. With scc 
of keystroke by keystroke examp! 
the non-technical language will 
you find solutions to problems you 
never imagined possible on your 
calculator. ; ate 
1978. 224 pages. 208 x 132mm. 
Illustrated. ra 
Order As WA23A (Understanding 
Calc Math) “Price £4.95NV 
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What About An 
Article On PCB's 


Dear Siz, 
? have just received the first two 
tSsues Of your Maplin Mag with which 
i am greatly pleased. One main 
advantage to me is that most, if not 
all, of the components and hardware 
can be purchased through Maplin, 
whereas in some of the other elec- 
tromics magazines you have tasearch 
to find catalogues that have maybe 
one smai!litem that another catalogue 
has not got in stock. 
As | am a bit of a newcomer to 
electronics | found your ‘How To 
Solder’ article in the first issue most 
useful | would be pleased to see a 
Similar article on how to make PCB's. 
S. BURDEN 
Leicester 


By an amazing coincidence this 
month we have an article describing 
how to make PCB's anda specie! offer 
to go with it, How's about that then? 


CB Article A Big Help 


Dear Sir, 

! would like to say that | think your 
March issue of the magazine was a 
big improvement over the first issue, 
much more interesting in every way. 
One particular item that really made 
my day was your comment on ground 
planes for CB. | found how difficult it 
was to obtain an antenna for loft 
installation (1 don't know why dealers 
are not stocking this line, because we 
all do not have gardens to put up a 
mast). However, | purchased a “Big 
Chief” TBR140 and put it out of a 
skylight but could not get the SWR 
down until | read your article. mf 


purchased 10 metres from you of the 


32/.02 wire and threw two and a bit 
metres out from each corner of the 
skylight connected to the base of the 
antenna and | am pleased to say | got 


pe the SWR down to 1.2. Thanks a lot. | 


cA 


have since had ‘copy’ from here to 
- Winter Hill, Liverpool, Southport and, 
_ believe it or not, Prestatyn, N. Wales. 
One other point | would like to 
= ‘mention is why do you not cater for 
items or kits printed in E.E. or P.W. 
__ magazines. Recently | wished to build 
; aPSU but found I could not get half of 

the items from you, so | decided on 
a Soong! the complete kit from another 
firm offering 2 speedy service. How 
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READERS LETTERS Continued from page 52 


sorry | am. It was over three weeks for 
delivery, not counting telephone Calls 
at standard rate, five items were 
missing, more phone calls and letters 
and then when assembling | found a 
couple of the items were of the 
incorrect value or type. These | am 
now ordering from you. | must say 
that you do give a wonderful service 
and for this | thank you very much. 
T. E. FLINT 
Skelmersdale, Lancs 


It just isn't practical for us to stock all 
the parts needed for all the projects in 
all the magazines. Although we often 
notice magazines stating that such- 
and-such a part is only available from 
a particular supplier when in fact we 
sell it too; so it’s always worth 
checking. 


Interfacing 
Microprocessors 


Dear Sir, 

My compliments on a very interesting 
and well-balanced magazine. There 
may be nine others on the news 
stands but so far as | am concerned 
they will stay there! 

My interest is mostly in digital elec- 
tronics, and | would welcome projects 
relating to the interfacing of micro- 
processors to the “outside” world. | 
am sure that if you published a few 
well-chosen projects for, say, the 
ZX81 or the BBC micro (not to 
mention the Atari!) then sales would 
benefit and yet more readers would 
be made happy! Perhaps if you 
publish this letter this idea will be 


confirmed? 

A. J. BYTHEWAY 

Great Missenden, Bucks 
Your comments are much appre- 
ciated by everyone here at Maplin. We 
agree that interfacing is a very 
interesting subject at the moment 
and we have several articles and 
projects along these lines lined-up for 
the future. 


Four Questions 


Dear Sir, 


Would you please print this in the} 


Maplin Mag: 
Will Maplin be stocking the BBC 
Microcomputer System? 

Why are there no blue LEDs? 

Will Maplin please consider stocking: 


ae SG noerndine, Optronics 
_ by Larry B. Masten and Billy R. Masten 
What is light and where does it come 
fro 7? Starting with these questions 
the book joes on to oe Cy) and 


vost ee os 
lasers sare also. explained. 
| 272 pages. 208 B aszmmy 


i ustrated, — 
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Casio calculators and _ watches a 
batteries, TDK tapes and ready made 
hi-fi synthesiser equipment for those 
of us who aren't electronic geniuses? 
How about a review of the BBC Micro- 
computer System in the Maplin Mag? 


J. G. ASHDOWN 
Grays, Essex 


1. Wedo not haveany plans at present 
to sell the BBC micro. Truthfully, we 
are only interested in selling genuine 
home computers, not business 
machines. The BBC micro does not 
and will never have the kind of 
software backup being built up by 
Atari and Commodore and so in our 
opinion will never be a genuine home 
computer.’ 

2. Blue LED's have been available for 
some years, but they are difficult to 
make and Siemens for example have 
been selling them for £80 each. 
Prices have recently fallen owing to 
use of a different material and within 
a few months we expect blue LED’s to 
be available for about £5 each. Even 
at that price though, it's doubtful that 
we would consider stocking them. 

3. We certainly could stock all the 
items you mention, but with postage 
costs we'd almost certainly be dearer 
than the electrical shop just down the 
road. The big chain stores buy so 
many units that their prices are very 
competitive and I don’t think we could 
compete. 

4, We are not planning a review of the 
BBC micro at the moment. 


Maplin Mag Should 
Be Monthly 


Dear Sir, 
| would like to endorse C. W. Dudley of 
Kent, who mentioned it was a pity the 
Maplin Mag was not a monthly. Surely 
it would be possible to operate a 
monthly system, only entering the 
price list every three months. Also, | 
feel that the quality of the articles in 
this periodical are of a much higher 
standard than those of a large 
periodical such as Practical Electron- 
ics (who's mag | stopped buying in 
favour of Maplin). 

Unfortunately, | note there is a series 
called “Basically BASIC”, | have both 
the December and March issues, but 
did this series begin before, and if so, 
how could | obtain “back numbers” of 
the series only. 


Basic Electricity and DC Circults 

by Ralph A. Oliva and Charles W. Dale 
A step by step approach for the 
beginning student. The book covers 
first concepts and terms, basic 
mathematics required in the study of 
basic electricity and direct current 


® _ circuits. This is a comprehensive text 


uding clearly. stated objectives 
rcises with answers and is 


ideal ‘for “self-paced, individualised 


[earbing A hati bh 
1979, 924 pages. 234 184mm 
illustrated, as 
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Order As WA27E (Basic ase Elo & DC 
Gary 2.50NV 


it is a very comprehensive text and > 


1981. 560 pages, 234 x 1e4mm. 























Carry on une, good Worle Maplin. 
| | | GREGOR 
eo 2 dfield Cheshire 


dvertising g 

most of its reven 2 from su eS 
tions. Each issue costs a lot of money 
to produce and there's” ‘NO way 
could reduce the price from n 60p 
copy. There is no doubt that our leve| 
of subscriptions is as incredibly hi higt igh 
as it is due to the fact that it costs only | 
£2.40 a year. If we went monthly thi this 

would rise to£7.20ayear,andwefear 
that we would see a substantial 
decline in subscriptions at that level, _ 
So until we can think of some other 
way of financing the magazine I'm 
afraid we have to stay quarterly, =, 2 
Basically BASIC has been a very 
popular series. Parts 1 to 9 appeared 
in the March to November 1981 
issues of “Electronics and Music } 
Maker”, back issues of which are still : 
available. However, when the series is 
completed we hope to republish the 
whole thing in book form. 





MES56 Again 
Dear Sir, ' 
Congratulations on your lst and 2nd | 
editions of your magazine. It was very 
nice to see an interest taken in the 
Matinee update, which must prove 
very useful to readers building that 
organ. Would it be possible to do the 
same thing with the MES50 series 
organ which seemed to come to an ~ 
abrupt halt with MES55. There must 
be more people than just yours truly 
still trying to build this organ, or even 
current owners who’ would like the 
goodies promised in the yet to be 
published MES56, nor the apparently 
now still-born MES57. This is quite an 
expensive project for most of us 
(£1, 200+) for it not to have a piano 
voice etc. 
Or has some enterprising reader 
added this on and would like to tell us 
how he did it? Personally, | am still 
trying to work out what could go on the 
“Y" pins on the tone boards. 
Good luck for the future and really 
keep the musical side going. 
N. SYLVESTER 
Bexhill-on-Sea, Sussex 


See the answer to Mr Manzie’s letter. 
The Y pins on the tone boards were 
provided in case they were needed for 
the couplers, but they are not re- 
quired at this stage. 


Peter © 





Basic AC Circuits * 


by Stanley R. Fulton and John Clayton 
Rawlins | 
Continuing the series begun in ‘Basic «I 
Electricity and DC Circults', thisbook 
goes on to explain simple and com- | 
plex AC circuits. As with the first book, | 


each new concept is carefully ex: 
plained as it is introduced. 
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the op-amp and gave an insight into its 
versatile nature. Now its specific role 
as a waveform generator will be illustrated. 
The most useful waveforms are undoubtedly 
the sine-wave, square-wave, triangle and 
sawtooth, al] of which can be produced by 
this device. As a result, it will be appreciated 
that what is being demonstrated is not only 
} its linear use for generating sine-waves but 
also its switching mode when giving a 
square-wave output. 


The Astable Multivibrator 


This circuit (Figure 1) looks unfamiliar 
when compared with the discrete com- 
ponent equivalent. One obvious difference is 
that there is only one RC ‘timing’ circuit (R1, 
C1). This saves components but means that 
the mark to space ratio of the square-wave 
output will always be 1:1. Adjusting either R1 
or Cl only changes the frequency. The 


Ts first part of this series introduced 








































resistors R2 and R3 form a potential divider Veg 
between the output and the OV line so that, : 
whatever level exists at the output (+Vs or circuit switches back into its original state Having derived this expression for fre- 
-Vs), the non-inverting (+) input is always at and the cycle repeats indefinitely. quency, the next step was to verify it. Close 
a fixed proportion of it. 2° Ale The time for which the circuit remains in tolerance resistors (5%) were used for R1, R2 
_The Clue to the mode of operation lies in one state is governed by the time constant of and R3 and values of Cl were set on a 
this last statement. The non-inverting input R1 and Cl and the voltage at the junction of decade capacitor box, so as to give the 
is held at a fixed reference voltage, either R2 and R3. Frequency can, therefore, be results some credibility. The values chosen 
Positive or negative, while at the instant that controlled in a number of ways: by using a for the resistors were Rl =R2 = 100k and R3 
power is applied to the circuit, the inverting potentiometer for Rl and/or switching the was 22k. The results obtained are shown in 
_____ input is at OV since Cl is uncharged. As a value of C1 to give several ranges, or usinga Table 1, which also includes the calculated | 
result, the output goes to either +Vs or -Vs (it resistor chain with a potentiometer instead values of frequency and the percentage 
_ does not matter which, say +Vs), in which of R2 and R3, so varying the point in time at errors. Except at the highest frequency, the 
_ case the non-inverting input will be at a which the circuit changes states. errors are within acceptable limits. There- 
potential equal to +Vs [R3/(R2 + R3)]. Since With the exponential law of growth as a fore, for generators up to a few hundred 
_ there is zero phase-shift between this input basis, it is a fairly easy matter to derive an Hertz, the formula can be used with 
__ and the output, the latter level is effectively expression for frequency in terms of R1, R2, confidence. 
‘latched’ to +Vs. The circuit is now resting in R3 and Cl, thus stating precisely how A limitation of the 741 is its inability to 
__ one of its two ‘quasi-stable’ states and will do frequency depends upon these circuit switch rapidly between opposite states. This 
‘so until something upsets the equilibrium. constants. limit is expressed in op-amps by the ‘slewing 
_ This ‘something’ will occur when the expo- The time between instants of switchingis rate’, which is given in V/us. Figure 2 shows 
nentially rising voltage at the junction of Rl found to be given by: that slewing rate is simply the slope of 
é id Cl reaches the potential of the non- ts = C1.Rl.loge [1 + (2R3/R2)] voltage/time as the output tries to swing 
inverting input. Then, as this exponential and f = 1/(2ts) from one saturation level to the other. For the 
741 the maximum slewing rate is usually 


voltage just becomes slightly more positive 
than the latter potential, the circuit will start 
to change state. The op-amp’s very high gain 


ensures that the output switches rapidly 





quoted as 0.5V/us so that, with a +15V 
supply, a complete transition from, say, -15V 


Frequency (Hz) ‘ 
to +15V cannot be achieved in less than 30x ~ 


C1 (nF) Measured Calculated ETO 

















+Vs to -Vs and the potential at the non- 10 1190 1371 -13% 0.5 = 15us, in the best case. Since switching * 
i put will now reverse its polarity, 47 290 292 -0.7% circuits are being discussed, it is as well to 

circuit into the new state. 100 143 137 +4.4% be aware of possible limitations. For 1 
flowing in Rl also changes 590 65 623 +4.39% example, the astable circuit of Figure 1 while | 
at the potential of the invert- ‘ sis producing an acceptably square waveform f 
1s to fall exponentially from 470, 30.8 29.2 +5.5% at 1kHz, showed a marked slope on the i 
2 + R3)] towards -Vs. However, 1000(1u) 14.3 13.7 +4.4% leading and trailing edges at 5kHz. 
aches -Vs [R3/(R2 + R3)], the : : Figure 3 shows a slightly modified form of 
Bs mye Table 1. Frequency vs. timing capacitor value > 
aa =a IE aT Se ae for the circuit shown in Figure 1. “a 
3 R&_100k 01 1NGI48 : 
3 q is 
2 ers Se 5 : 
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ees A 1Hz TTL generator. 
‘a ire 
\ 


“the astable circuit, in which the restriction of 





|g unity mark to space ratio has been lifted. 


This is achieved by placing diodes D1 and 


| p2 inthe feedback paths so that the polarity 


of the output voltage selects which of the 
feedback resistors is in circuit on a particu- 


| jar half-cycle. This gives two time constants 
__whichare quite independent of each other — 


_R4, C1 on positive half-cycles and R1,Clon 
negative half-cycles. With the values shown 
this gives a short mark and a long space of 
1lms and 52ms respectively. 


A 1Hz TTL Generator 


For digital experiments a low frequency 
square-wave generator is very useful, for 
example, for testing counters and shift 
registers. An output at about 1Hz is slow 
enough to allow events to be observed with 
ease and, usingthe op-ampastable circuit, a 
frequency of this value is easily achieved 
without the need for excessively large 
capacitor values. 

The design. is straightforward. As a 
starting point, let R2 = R3 = 10k (quite an 
arbitrary choice, which could be adjusted 
later if necessary). The only other com- 
ponents to be decided now are the timing 
components and it is convenient to choose a 
value of capacitance first, then work out the 
corresponding resistor value; this allows 


_ greater freedom of choice in component 


values. The largest value of non-electrolytic 
capacitor is about luF, so this value is used 
with the previously derived formula to obtain 
the resistor value. The formula then looks 
like this: 

ts= 0.5 = 10°x R1 x loge (at 1Hzts=0.5 secs.) 
from which Rl = 455K 


The nearest preferred value is 470k, which 
actually gives a frequency of 0.97Hz 
(neglecting component tolerances), which 
should certainly be close enough for most 
purposes. In fact, when the circuit was wired 
up, using 5% resistors and a 10% polyester 
capacitor, the error from the design value of 
1Hz was too small to measure. 


a The next step, after getting the circuit to 


perform at the right frequency, is to make it 


TTL compatible, which means converting a 
 +14V swing about OV (the output does not 
quite reach 15V) into a wholly positive 5V 


—Square-wave. A few additional components 

lead to the final circuit of Figure 4, which 
shows the attenuation of the op-amp output 
(R4 and R5) toa total swing of about 6V, this 
hen being ‘clamped’ to OV by the action of 
Q1, which also ‘buffers’ the output to provide 


, nough drive for a number of TTL circuits. 


Diode D1 also has aclamping action, butits 
true purpose is to protect the base-emitter 
diode of Q1 against excessive negative Vee 
on negative going Output swings of the op- 
amp. The emitter resistor of Q1 is a poten- 
tiometer (preset) so that the amplitude of the 
output can be adjusted to precisely 5V. 
Obviously the generator could be made to 


_ Produce a range of frequencies by switching — 


ved 





different values of Rl or Cl. 
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Figure 6. Op-amp monostable circuit. 


The Bistable Multivibrator 


Bistable action may not normally be 
associated with the op-amp, i.e. a circuit 
which is capable of resting indefinitely in one 
of twostable states. But, as was seen with the 
astable circuit, feedback from the output to 
the non-inverting input, will latch the circuit 
into a state of either positive or negative 
saturation. If, meanwhile, the inverting input 
is held at OV, the circuit stays in this state 
until a trigger of some sort causes a change 
of state. This trigger is applied to the 
inverting input and the only stipulation is 
that its peak value must exceed the voltage 
at the non-inverting input; the circuit will 
even trigger on sine-wave inputs. 

Figure 5 shows such a circuit. The 
inverting input is held at OV by resistor Rl 
while the non-inverting inputis taken back to 
the junction of the divider R2 and R3 across 
the output. Thus, depending upon the 
current state of the circuit, the bistable is 
latched into this state by a voltage at the non- 
inverting input equal to +R3/(R2 + R3) x 
output voltage. For the values given and a 
+15V supply, this voltage is (1/471) x 14, 
which is approximately 30mV, more than 
enough to take the circuit into saturation. 

The trigger input is capacitively coupled 
to the inverting input by Cl which, with R1 
differentiates the input if it is a pulse or 
square waveform. This action produces a 
series of alternate positive and negative 
trigger pulses which, coinciding as they do 
with the leading and trailing edges of the 
original square-wave input, mean that the 
output is at the same frequency as the input 
but reversed in phase and of larger ampli- 
tude. There is no ‘divide-by-two’ action and 
the circuit acts effectively as a ‘pulse 
amplifier’. 

This bistable circuit is not particularly 
fast; frequencies up to about 300Hz give a 
good square-wave output but, thereafter, the 
risetime suffers markedly. 

_ Returning to the absence of an inherent 
divide-by-two action, this limitation can be 
removed if R2 is replaced by a parallel RC 
combination consisting of a 1M resistor and 
a 100nF capacitor, and R3 is replaced by a 
470k resistor. The 100nF capacitor intro- 


duces a time constant whose purpose is to 


ensure that, when the circuit is initially 
switched, say, by the ) 
‘square pulse, it does not change state again 

n the trailing edge of that pulse but ‘waits’ 
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Figure 7. Pulse length graph for monostable 
circuit shown in Figure 6. 


for the leading edge of the next pulse. The 
value of 100nF is large enough for pulses up 
to 50ms in length but needs to be increased 
for longer pulses. 


The Monostable 
Multivibrator 


This, the last of the ‘trio’ of multivibrator 
circuits, has one stable state (in which it 
rests until triggered) and one ‘quasi-stabie’ 
state (in which, after triggering, it remains 
for a pre-determined time, decreed by 
circuit constants). Although monostabies 
can be realised with discrete components or 
obtained in TTL integrated circuits, it may 
now be appreciated that this circuit can also 
be produced with the ubiquitous op-amp. In 
this form it appears in Figure 6. 

For a monostable to exist in a stable state, 
there must be a bias holding the circuit in 
that state. This bias is provided by taking the 
inverting input to -15V through resistor R1. 
The output of the op-amp is, therefore, 
normally in positive saturation. It is then 
triggered into the quasi-stable state by a 
square-wave or pulse input. This is differen- 
tiated by Cl and R3, only the positive pulses 
produced having any effect on the circuit. As 
a result, the circuit switches over to negative 
saturation where it is held by the large 
negative potential instantly coupled back to 
the non-inverting input by C2. Of course, this 
state cannot be sustained for long because, 
at this initial instant, the full negative supply 
voltage exists across R2 so that a charging 
current flows through R2 and the potential of 
the non-inverting input rises exponentially 
towards OV. When it reaches the same value 
of negative voltage as at the inverting input 
(about -1.4V), the circuit switches back to re 
positive saturation. +e 

The time constant for the recovery is CR, . 

R2 and it is possible toderiveaformulafor 
the length of the positive pulse produced at 
the output as aresult ofthis action. However, 
in this circuit, unlike the astable, there is a < 338 
linear relationship between pulselengthand 
capacitance value so that a useful graph cane 
be plotted between these two quantities 
(Figure 7). This covers a range of pulse 
lengths from 0 to 50ms, corresponding to 
values of C2 in the range Oto 2uF. Obviously 
the range can be extended further by usir 
higher values of C2 or a higher value of R2. 
This type of circuit functions as a ‘pulse- 
stretcher’; a short pulse is used to generate 
much longer pulse. Or it can be u 
regenerator of pulses since the inp 
form is not too critical provided tha 
cause the required change of state, ne 
output pulse will always be of good square 
orm. “Ope. bins © eee 
As waveform generators, these 
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This has been a very busy period for those of us involved in computers 
here at Maplin. I'm sure that most of you will have heard by now that 
Ingerso!] are no longer handling Atari products.in the U.K. and thatall 
Atari products are now being distributed by Atari themselves. 
The change-over has been in the air for some time and | first heard 
rumours on the grapevine just before Christmas. Obviously a major 
: change of this nature took several months for the parties involved to 
negotiate and the news was made official during March. 
We are pleased to see that the computer press are now taking the Atari 
seriously and there are many articles and features lined up for future 
issues. 
The move made by Atari to distribute their own product means several 
things, firstly and most importantly, a number of facilities are being set 
i up to support the machine both for hardware and software areas. This 
does not directly affect you as a customer, but indirectly it has a great 
bearing on the Atari's future in this country as it offers both software 
houses and developers assistance and better backup for the U.K. 
retailers. 
You may have already noticed a new TV campaign on the VCS games 
console and due to start shortly is a large scale support program for the 
home computer system as well. 
Atari Program Exchange software will be on sale in the U.K. by mid-May 
which is good news as although many of these titles are available from 
some locations in the U.K., the prices are at presenta little inflated due 
to importation in small quantities. 
| feel that the next quarter will see a maturing of the Atari market and. 
from the discussions that we've had with Atari | can assure you that this 
move will be for your benefit and that Atari mean business. 
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‘Lett to right: Jeff Burton, Assistant International Marketing Director of Atari; Roger 

Allen, Managing Director of Maplin; Graham Daubney, Computer Manager of 
Maplin; Fred Mitchell, International Sales Director of Atari pictured in Atari's 
sae Spectacular headquarters at Sunnyvale, California. 


Atari in California 
me Besides all the Ingersoll-Atari goings-on, this quarter has seen many 
c other activities here at Maplin. In January | made a further trip to 
= _ California to visit the C.E.S. show in Las Vegas and also to Sunnyvale the 
_ birth place of Atari. During this trip | found many new items of software 
_ both from Atari and third party software developers. Some of these we 
ve added to ourextensive listalready, but many more are planned. At 

x the CES. show | was given a sneak preview of both Pac-Man and 
ipedes cartridges that are to be launched by Atari in the second 
uarter (remember you have to add 3 months because Atari calculate 
their Taunch dates whilst sitting in a time slip!!!). 
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NEWS by Graham Daubney 
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Computer manager's office at Maplin. ; 


Atari Users Group 

February saw three of us here late in the evenings writing the firstissue 
of the user group mag. We now have over 300 members and are getting 
some very valuable feedback as to what you want the user group to 
offer. 

March saw the installation of anew member of staff in our sales office to 
deal with your machine enquiries and problems and the arrival of a VIC 
20 in the office! 


_ K-razy Shoot Out 
Whilst in America, a new cartridge for the 
Atari computer systems was launched. 
The difference with this cartridge is that it 
- was not developed by or manufactured by 
Atari. K-razy Shoot Out is the first third- 
party cartridge to be launched for the 
machine and won't be the last by all 
accounts. K-razy Shoot Out is a fast action 
game for one player. You are trapped in a 
series of rooms, with nasty little robots who 
shoot at you and converge on you. Points 
are scored by first staying alive (not easy | 
assure you) and secondly by shooting all 
_ the robots in the room. Problem is that 
when you have cleared a room and have 
run out, another room appears with more 
of the deadly assassins and, yes, you 
guessed it this time they shoot faster and 
move faster. If any of you get past the sixth 
room you will be doing very well! The 
PLA ES graphics on this game are very good and 
because each room is randomly generated it doesn't allow the 
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_ development of a ‘technique’ and this leads to many frustrated hours of 


fun, but be warned this game is totally addictive. 


Order As BQ63T (K-razy Shoot Out) Price £29. 95 
See outside back cover for details. 


"Ghost Hunter 

“| Another game based on the ever popular 
| maze chase theme has been launched 
1 called Ghost Hunter. The main advantage 


_ games is thatit gives you many options and — 
choices. The layout of the maze is select- 
_ able and also you may have two players 
‘head to head’ i.e. both in the maze — 


yo together. This adds a lot of cunning and i 


ceo “much hostility as you” compete together 
against wD marauding ghosts. aa | 
Wg 





back cover for details. e ee 
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_ of this version over previous maze chase — 









4 


{ 
BS 


» 






























~~ 







ATARI VIDEO GAME 


| date ideals ve new Cartridges. 
| warlords 
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| down your opponents castles by firing fire- 
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i himself. There are four sets of five games. In 
each set, the first game is for one player, the 
! second for two, third for three, fourth for four 
| and the fifth game is for two players 
| controlling two castles each, 
| In the first set of games, the ball speed is fast 
| and the shields catch the balls, whilst in the 
second set the ball speed is slow. In the third 
set the ball speed is fast, but the balls 
ricochet off the shields and in the fourth set 
the ball speed is slow again. Games 21 to 23 
are special versions for four, three or two 
children respectively. You will find that four- 
player games are terrific because the action 
js fierce and extremely competitive. 


Order As AC44X (Warlords) Price £29.95 
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Pac-Man 
For one or two players using joysticks, this 
game cartridge contains eight games. Pac- 
Man moves around a maze eating the video 
wafers. Four ghosts chase him and try to eat 
him up. However, located in the maze are 
four power pills, which when eaten by Pac- 
Man allow him to eat the ghosts. 
Ingames 1, 2, 7and8 Pac-Man moves slowly 
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Cartridge Details 


eer or ok ; z. + 
one to four players using paddles, Note| 
| tnat a second pair of paddles is needed for| « 
i three or four players. The cartridge contains| ~ 
; jes. YOU are one of four Warlords| 
| behind your castle wall. You must break | 


4 ey. % 
#5 : 
* a “4 


- 


| balls, then you can aim to hit the Warlord | @ 


whilst in the remainder, he is fast-moving. In 
games 1 and 5 the ghosts move at jogging 
speed, in games 2 and 6 they move at 
running speed, in games 3 and 7 at crawling 
speed and in games 4 and 8 at walking 
speed. Games 3 and 7 are ideal for children, 
whilst game 6 is the most difficult variation. 


Order As AC68Y (Pac-Man) Price £29.95 




























Haunted House 

For one player using a joystick controller, this 
cartridge contains four different garnes. In 
this exciting game, players must search 
through a multi-storey, haunted rnansion 
with many, many rooms to find pieces of 
long-lost treasure and get out again alive. 
There are giant tarantulas, varnpire bats and 
a ghost to contend with and you need to keep 
lighting the match to see the objects you 
need. There are three pieces of a magic urn, 
a master key to move through doors and 2 
silver cross to keep monsters at bay. And 
watch out for the secret passage, it could 
save your life. 


Order As AC69A (Haunted House) 
Price £18.95 





ATARI VIDEO GAME 
COMING SOON 


The following titles are due to be released 
during the life of this magazine. Full details 
in our next issue. 


AC70M From Demons To Diamonds 


Price £18.95 
AC71N Yar’s Revenge Price £29.95 
AC72P Berzerk Price £29.95 
AC73Q Defender Price £29.95 
AC74R Adventure | Price £24.95 
AC75S Adventure Il Price £24.95 


AC76H Raiders Of The Lost Ark 
Price £29.95 





—— 
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Coming Soon 


Lastly, a few explanations are necessary. Firstly, where is Jumbo Jet 
' Lander and Sub-Commander. You may well ask and | only wish | knew. 
Salt appears that both of these products were announced far too early to 
if _ yourselves, the press and us and | must apologise for the delay, even 
_ though it’s not our fault. The latest news is that both are now ina 
playable condition and they are still coming down the pipeline. Those of 
you who have placed orders will receive your software the minute it is 


; 
' available. 


Where are the Tech User Notes? — a question | have been asking for 
several months. It appears that the Americans are notas inquisitive as 
us English types and rarely buy the things. Thus Atari were caught with. 
their slacks down! However, with the advent of the U.K. Division of Atari 
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ATARI 
PRICE CHANGES 


We regret that owing to Atari restructuring 
their price list after the cover of this 
Magazine was printed, some ofthe prices on 
the back cover are Incorrect. 












Hardware 
AFO2C The £599 price is strictly while 
"stocks last, then the price will 


& 
me revertito: 









£645 
_AFO8) 64K RAM Module £65.00 
AF28F Cassette Recorder £50.00 


AF36P The £299 price is strictly while 
stocks ‘last, then the price will 


. £345 
AF41U. Printer Interface for 400 

Beh Price £59.95 
AF42V Printer Interface for 800 
—, Price £59.95 


/ 






46 revert to: 
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Software 


IRR S-Cn 


YG42V Word Processor Price £99.95 
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ATARI COM P UTER NEWS ecnetacc from page 58) 


we have negotiated what | feel is an amicable solution and | hope you 
will agree. All those people waiting for Tech Notes will now receive De 
Re Atari. Although there is some information in the Tech Notes that is 





not in De Re Atari, the latter is a far better publication to learn from and iy ; 
offers very good explanations of a player missile graphics, scrolling, S 
display list interrupts, vertical blank interrupts and the section on ; 
sounds has to be seen to be believed. | hope this arrangement will be 2 
acceptable to the majority of you and anyone who is unhappy at the es 
prospect of receiving the world’s most sought after Atari publication will - 


Quarterly. 


YG43W Invitation To Programming 1 
Price £15.95 
YG44X Conversational French Price £39.95 
YG45Y Conversational German 
Price £39.95 
YG46A Conversational Spanish 
_ Price £39.95 
YG47B Conversational Italian Price £39.95 


YG48C Music Composer Price £35.95 
YG49D Touch Typing Price £15.95 
YG51F Graph-it Price £13.95 
YG52G _ Statistics Price £13.95 
YG53H Energy Czar Price £9.95 
YG54)J Hangman Price £9.95 
YG55K Kingdom Price £9.95 
YG56L States & Capitals Price £9.95 
YG57M European Capitals Price £9.95 
YG58N Scram Price £17.50 
YGS9P Telelink Price £21.50 







YG61R Basketball 
YG62S Blackjack 
YG63T Chess 


P 
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YG67X Super Breakout Price £2 
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merce Assembler Edito 
\ Pilot (Consumer) 


of course be suitably reimbursed. | am still trying to locate Tech User 
Notes and we will do our best to come up with some news for the next 


BQ68Y Invitation To Programming 3 


Price £24.50 
rice £9.95 — 





Price £24.50 
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BQ65V Personal Financial Management 

Price £49.00 — 
BQ66W Mortgage & Loan Price £13.95 — 
BQ67X Invitation To Programm Lat 







ing 2 
Price £ 









Price £22.95 
BQ69A Caverns Of Mars _—— Price £24. 
BQ70M Centipede _—_— Price £29.98 
BQ7IN Pac-Man  s& 

-BQ72P Video Easel 
_ BQ73Q N 

— BQ74R Microsoft 

















cro Assembler Price 


Basic  —- Pri 


7 










i “50 a Filot: ae OF Price 
Price £39.95 
Price £54.00 
Price £29.95 our sales office. 
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More details in our next issue or telephone 
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How to Use Op-Amps 
by E. A. Parr 


This designers guide covering many 
operational amplifiers, serves as a 
source book of circuits and 2a ref- 
erence book for design calculations. 
The book covers basic circuits, oscil- 
lators, audio circuits, filters, power 
supplies and a large selection of 
miscellaneous circuits. There is also 
a short section of constructional 
notes and fault finding details. 
1$82. 160 pages. 176 x 110mm. 
itustrated. 
Order As WA29G (Book BP88) 

Price £2.25 


Popular Electronic Circuits Book 2 
by R. A. Penfold 


A further 73 projects to build covering 
a wide range of subjects. Chapter 
headings are: audio circuits, test gear 
circuits, radio circuits, house and car 
circuits and miscellaneous Circuits. 
The book is suitable for those capable 
of building projects from just a circuit 
diagram, although a description of 
how it works and any testing or 
setting-up information is given. 
1982. 160 pages. 180 x 108mm. 
Iustrated. 
Order As WG86T (Book BP98) 

Price £2.25NV 


Gases Timer Switch Board Price £3.85 
-GA63T Timer Relay PCB Price £1.10 

rs GA64U Timer Front Panel Price £3.85 

ue “ _ GAGEW | Stereo Reverb PCB Price £2.45 
pcr ate Price £1.95 
Price £2.20 

Price £1.35 


_ Price £2. 
it Price £167.50 
1 KitPrice 


Microcomputers In Amateur Radio 
by Joe Kasser, G3ZCZ 


The book describes how to use a 
computer as an accessory in an 
amateur radio station. Interfaces are 
described and programs are shown. 
Morse code generation and RTTY 
software are shown. The book is of 
interest to any amateur radio operator 
who wants to tune in to the latest 
technical innovations. American 
book. 
1981. 308 pages. 208 x 130mm. 
lIlustrated. 
Order As WG95D (Book FT1305) 
Price £7.45NV 


The SWL’s Manual Of 
Non-Broadcast Stations 
by Harry L. Helms 


From the basics of propagation to 
logging and verification this book 
shows you how to pick up non-broad- 
cast stations all round the world. 
Listen to spy stations, standard time 
transmissions, aeronautical and 
space communications bands. An 
absolute wealth of information for 
SWL's. American book. 
1981. 272 pages. 208 x 130mm. 
Illustrated. 
Order As WG93B (Book FT1235) 
Price £9.45NV 


XGO6G Burglar Alarm Box Price £12.50 
roth External Horn Box Price £14.50~- 
GO8J Spectrum Front Panel Price £14.95 
XG09K Train Contro! Case Price £12.50 
XX43W Matinee Demonstration aks 


1.99 
XX44X Synclock Front Panel Price £1.50 
XX46A Spectrum Joystick Panel 
Price £2.25 
XX47B Train Control! Front Panel 
Price £3.75 
XY86T Matinee Main PCB __— Price £50.00° 
XY88V Matinee Contact PCB _— Price £7.30 
XY90X Spectrum Bus-bar Set Price £2.20 
XY91Y Matinee Organ Kit Price £299.95 
Carriage extra £15.00 
‘XY938 Matinee Cabinet Kit Price £99.50 
. Carriage extra £20.00 
-XY94C Matinee Front Panel £17.95° 
-XY95D Matinee Metalwork Mounting Kit 
: rice £9.50° 
__XY96E End Cheeks (set of 4) trices £6.75 
YKO4E Matinee PSU Bracket _ Price £1.60 


2 9 £27.50 KOSE, Matinee Pot Mounting Bracket 
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ED ELT Mode Change PCB 


Ea Price 79p 


-¥L26p Guitar Tuner Front Panel Price £1.10 
Price £1.65 — 
ce 3p) oh 
__SEMICONDUCT ORS 
b ‘Price 0 45p oe 

‘he: Price ! ‘45 


Price 45p 
Price £5.9 


TEST GEAR 
- YKO1B RF Frequency Meter 


; ae “Price 2495 e- 
oe, -YKO2C: Transformer 2A 


‘Price £2.45 aes ae temotarst 


Servicing Radio, Hi-Fi and 
TV Equipment 
by Gordon J. King 


The book deals with servicing domes- 
tic electronic equipment with the 
emphasis on speedy fault diagnosis. 
Semiconductor principles and cir- 
cuitry are described and fault diagno- 
sis in various types of circuits is 
covered. The book contains much 
practical advice and is invaluable to 
the service engineer, students and 
the hobbyist presented with faulty 
equipment. 
1982. 216 pages. 216 x 138mm. 
Illustrated. 
Order As WG89W (Book NB132) 
Price £7.95NV 


The Big Dummies Guide To British 
CB Radio 


Contains the latest information about 
FM, AM, SSB, skip and DX ing. The 
book covers buying and installing a 
rig and antenna, troubleshooting, 
Home Office regulations, do-it-your- 
self antennae and emergency pro- 
cedures. Included are new charts, 
codes, graphs and reference guides 
designed to help you get out. 
1981. 160 pages. 216 x 134mm. 
Illustrated. 
Order As WG97F (Book KN0O35) 
Price £3.85NV 


QYO9K LM311N 8-pin Price 62p 
QY10L NE570 Price£4.28 
QY11M 2SC2547E Price 38p 
QY12N 2SA1085E Price 34p 
QY14Q UAA170L Price £2.50 
QY15R 2716/M2 Price £10.50 
SPEAKERS 
QY13P Piezo Transducer 27mm Price 30p 
QY16S Rubber Disk 27mm Price 5p | 
XG02C Loudspeaker 12in. 30W Fa oy x 
XG14Q paie Siren Price £19.95 
SWITCHES 
BH58N Co-ax Switch $0239 _—— Price £6.99 
BH59P Co-ax Switch PL259 Price £6. 
FH86T Reset Spring Price 3p 
HB60Q Latchbracket 5-Way Price 27p 
HQ83E Foot Microswitch Price £3.25 
HY26D Latchbracket 16-Way Price 72p 
HY27E Reset Bar 15-Way Price 35p 
_ HY28F Latchbracket 9-Way Price 39p 
‘HY29G Reset Bar 6-Way Price 16p 
HY34M Click Key Black Price 24p 


XX45Y Switchpot 1 pole 12 way _ Price eee 
YK26D Pedal Switch Box Price £5.95. 


Price £69.95 
TOOLS 
ed Punch for Quick-fit Meters 

rice £5.65 
Pes eee 45 








yK27E Chassis Punch Set 
ta ee 
_ WOUND COMPONENTS 
Price £1345 
Price £13. 75 
YKO7H Transformer NO a 
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How To Build A Lie Detector, 
Brain-Wave Monitor & Other 
Secret Parapsychological 
Electronic Projects 

by Mike and Ruth Wolverton 





} 
All of the projects in this unique and 
unusual book were taken fromrecent 
scientific research in the field of | 
parapsychology. Full instructions are | 
given, showing howto build asimple | 
telepathic message receiver and an 
inexpensive brain-wave monitor. You 
can build biofeedback projects, con- 
trol psychokinetic energy, perform | 
electronic dowsing. In addition Kir- 
lean photography is explained and i 
details are given for building a UFO 
detector and communicator. Ameri- 
can book. } 
1981. 308 pages. 208 x 130mm. 
Illustrated. 
Order As WG94C (Book FT1349) 

Price £9.45NV 


Secrets Of 123 Old-Time Science 
Tricks & Experiments 
by Edi Lanners 


A unique and fascinating book that 
explains and shows you how to 
perform amazing feats. You won't 
need any fancy equipment; the book 
shows you how to set up the experi- 
ments and illusions using ordinary 
_household objects. American book. 
1981. 192 pages. 208 x 130mm. 
Illustrated. 
Order As WG91Y (Book FT1261) 
Price £5.45NV 
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% _ NEW ITEMS PRICE LIST (continues rom pase 37) 


YKO8J Toroidal 30VA 0-6, 0-6V Price £6.80 

YKO9K Toroidal 30VA 0-9, 0-9V Price £6.80 | 
YKLOL Toroidal 30VA 0-12, 0-12V Price £6.80 | 
YK11M Toroidal 30VA 0-15, 0- o si 


rice £6.80 

YK12N Toroidal 30VA 0-18, 0- iBvie 
Price £6.80 
YK13P Toroidal 50VA 0-6, 0-6V Price £7.46 
YK14Q Toroidal 50VA O- 9, 0-9V Price £7.46 

YK15R Toroidal 50VA 0- 12, 0-12V 
Price £7.46 

YK16S Toroidal 50VA 0-15, 0- aby. 
rice £7.46 


YK17T Toroidal 80VA 0-18, 0.18 
Price £8.35 
YK18U Toroidal 80VA 0-22, UE 


rico £8,35 
YK19V Toroidal 80VA 0-30, 0-30V 

Price £8.35 

YK20W Toroidal 120VA 0-30, 0-30V 
Price £9.57 

YK21X Toroidal 160VA 0-35, 0-35V 
Price £12.28 
YK22Y Toroidal 300VA 0-35, 0- 38¥ | 
ice £16.41 4 

YK23A Toroidal 500VA 0-35, 0- ae 
Price £21.22 — 
vk25C 12VA 15V Trenstormer Peelr mount: — 


ng) £7.49 we 
YK2F Transformer 12V A 
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*These items are too large to be ony oo 
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MATINEE ORGAN 
UPDATE 


__ Eollowing the 2-page section in our last 
rane we have now found three more pos- 

gible problems. The page numbers refer to 
the construction book XH55K. 
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page 27/28 

94. \f you wish the piano to re-trigger when 
an additional note is played, connect a luF 
35V tantalum capacitor with its negative 
lead to the negative end of C179 and its 
positive lead via a length of wire to the 
unused pin 13 of C44. See Figure 13 & 14. 
age 38 ra, 

25. If your Matinee does not seem loud 
enough at full volume, change R582 to Min 
' Res 220k. It is advisable only to make this 
change after all the modifications relating to 
noise previously described have been made. 
26. Some constructors have noticed an 
audible click or thump when Wah is turned 
on for the first time. To eliminate this, add 
two resistors. One, a Min Res 470k should be 
connected under the pcb between the 


| 


collector and emitter of TR51. See Figure 15. 
The second, a MinRes 100k, is connected on 
the top side of the pcb at S34, between the 
centre and back pins of the left side of 






Figure 14. Piano re-trigger modification 
(M108 end). 






section ‘a’. See Figure 16. 
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QUICK-FIT 
METERS 


Some of the technical details relat- 
ing to these meters in our last issue 
were incorrect. The internal resis- 
tance of the following meters is as | 
shown below: 


l10mADC 59 
50mA DC 1.82 
100mA DC 0.82 
500mA DC 0.52 
1A DC 0.32 

5A DC 0.22 


Figure 13. Piano re-trigger modification Our apologies for this error. 


(tantalum end). 





| TELEPHONE/BURGLAR 
ALARM CABLE 


A high quality cable complying with British Telecom specifica- 
_tion CW1293 for use in wiring telephones in customers 
| Premises. It is also ideal for wiring contacts in burglar alarm 

_ systems. The cable contains four solid tinned annealed copper 
- Conductors each 0.5mm diameter insulated with PVC. 
Insulation colours are: 


PRICES 








-_—__a-wire : blue 

___b-wire : orange 

| ————s G-wire : green 

__—d-wire ; brown 

Overall insulation is in cream PVC. 
Ominal conductor area : 0.2mm? 











~~ 


Sold per metre (max length in one/plece: 250m). i a8 aoe 
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Order As XR66W (4:Wire Phone Cable) Price 15p per metre 
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MAPLIN 
CATALOGUE 


OVERSEAS 


Our current 1981/82 catalogue is available 
overseas by post at the following prices; 
Europe surface mail PEGS 


Outside Europe surfac 
side Europe air mail = 
depending on distance) 

surface mail any 


_ may send 12 International Reply Coupons 
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Figure 15. Elimination of click on Wah switch 
(underside). 
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Figure 16. Elimination of click on Wah switch 4 
(topside). <9 
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SPECIAL OFFERS 





PACK OF 10 C90 
CASSETTE TAPES 


A good quality, low noise, high energy cas- 
sette tape in a library box. The C90 cassette 
gives 45 minutes recording time on each 
side. Incredible value. A pack of ten 
cassettes for only £4.95 including VAT. 


Order As SP90X (Pack of 10 C90 Tapes) 
Price £4.95 


— OFFER CLOSES AUGUST 31ST, 1982 — 





PROFESSIONAL 
PLUGBLOCK 


Our professional plugblock described on 
page 144 of our current catalogue is offered 
until August at this big saving. Usual price 
£6.95. Save £2! 

Order As SP91Y (Prof Plugblock) Price £4.95 


— OFFER CLOSES AUGUST 31ST 1982 — 
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MAKE YOUR OWN 
PCB’s KIT CM100 


‘This superb kit contains everything you need 
to make your own pcb's starting from the 
artwork printed in the magazine or your own 
drawing. ; 


Contents List 

Special autopositive film 

Photoflood bulb 

Developer part A 

Developer part B 

Film fixer 

Film clearing solution 

3 photographic dishes 

Lint-free cloth 

2 pairs plastic gloves 

Liquid measure 

Liquid crystal thermometer 

Cotton wool bails 

Retouching pen 

Film clips 

Universal exposure and assembly frame 
Photoresist 

Applicator holder and foam strip 
Photoresist developer concentrate crystals 
6 double-sided circuit boards 


- Bag of copper etchant 


Scouring pad 

Solder flux/protective lacquer | 
2 1mm HSS drills 

Etchant neutraliser 


All the above items will be available 
separately later so that you can top up 
your kit. 


As an introductory offer you can purchase - 


the kit for £10 off our usual price. 


Order As SP92A (CM100 PCB Kit) 
Price £59.95 


FROM MAPLIN — 


Now you can get 9 month 3 (en 

credit on any order containing over £1209 

wort iyi computer LEER Her he 

work 85 

In our shops: 

1. Phone the branch of your choice and give 
them your order (must include at least 
£120 worth of computer hardware), We 
will also have to ask you some personal 
financial questions in order to fill up our 
credit application form. 

2. We will phone you back within 48 hours 
to let you know whether your application 
has been approved. 

3. Anytime after this, you may visit the shop 
to collect the goods. You must bring with 
you some form of identification (e.g. 
driving licence, credit card) and sign the 
form that we filled in on your behalf. A 
deposit of 10% will be required. 

4. A further 10% will be payable every 
month for a further 9 months equalling 
the total cash price for the goods. 


By mail-order 

1. Send your order to us (which must in- 
clude at least £120 worth of computer 
hardware) and mark clearly on it “Interest 
Free Credit Terms”. Enclose 10% of the 
value of the goods with your order. 

2. We will send you by return of post, a credit 
application form. 

3. Complete the form and post it in the 
stamped addressed envelope supplied. 

4. When approved we immediately des- 
patch your goods to you. 

5. One month after goods despatched the 
first 10% payment becomes due, and 
thereafter a further 10% is due monthly 
for a further 8 months, equalling the 
total cash price for the goods. 


Example 

A VIC20 computer could be yours for just 
£19.99 down and £20 per month for nine 
months. 


, 


Don’t delay rs 
This incredible offer is only available until 
31st August 1982. 
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_ MUSICAL FOR SALE 


MAPLIN. 5600 stereo synthesiser, professionally 
built in teak case with stand, foot switch and pedal 
fully assembled and tested. Excellent condition, 
£600. Paul Hughes, 32 Brookleigh Road, Street, 
Somerset ' 
' COSMOS CUSTOM organ with all extras including 
{ large cabinet, sound computer, Wersi harp, pianos, 
double transposer, lights, bench etc. Total cost of 
kits £2,200. Professionally built and as new, 
£2,500. Organ, piano, car considered in part 
exchange. Smith, Paignton 553324. 
_ MES53 FULL scale organ not wired up. All parts to 
i make a working instrument. Worth over £600. Will 
; sell for £300. Phone Orpington (Kent) 30921 after 


7 p.m. 
f 3800/5600S BOARDS for sale. PSU (working), 
binary encoder (48 notes working), half completed 
; keyboard controller, untested oscillator, 48 key- 
board contacts, bus-bars etc. Newman, 3 Harvest 
- Bank, Hyde Heath, Amersham, Bucks. 
| YORTEX KEYNOTE 600 rotary tone cabinet (Leslie 
type) 60 watt 2-speed. £70 o.n.o. Tel: 01-588 6107 
evenings. 
MATINEE ORGAN for sale. Fully built and working. 
£450 o.n.o. M. Nash, 33 Devon Road, Stowupland, 
Stowmarket. Phone Stowmarket 5487. 
INTERNATIONAL 4600 synthesiser complete, 
tuned, all IC’s in sockets. Offers to South Ockendon 
853136 after 5 p.m. - 
ELECTRONIC PIANO — Jen J600 with sustain 
pedal, stand and carrying case £200 o.n.o. Tel: 
Derby 552776. 
3800 SYNTH built and working, digital keyboard 
with 128-note sequencer in locking cabinet. £350 
0.n.0. 22 x 22 patchboard (4600) with 60 pins £40. 
Ready-built modules: 2 VCO’s, 2 VCA’s, 2 VCF’s, 1 
Trans Gen, 1 Ext I/P, 1 mixer (4600), 1 joystick, all 
for £60 or £420 the lot. Tel: 01-679 7563. 
POWERHOUSE RHYTHM unit complete with eight 
rhythm tapes and foot contro! pedal, music stand 
and carrying case. As new. Offers to Box No. 2, 
Maplin Mag, P.O. Box 3, Rayleigh, Essex SS6 8LR. 
DRAWBARS WHITE. Seven ‘old-type’ white draw- 
bars unused and in mint condition. £12. Phone 
031-332 8377 after 6 p.m. 
OFFER TO READERS constructing organs MES51 
and 53 also MES55 auto organ. Complete MES53 in 
wooden shelves with 49-note sloped front key- 
boards with contacts and wired, swell and 13-note 
pedals, approx. 40 marbled effect keytabs, slider 
controls, reverb, drawbars. Constructed MES55 
auto organ on shelf with switch banks, slider 
controls. Complete MES51 on shelf with Drumsette 
rhythm unit, reverb. To be sold complete or 
separate. MES53 & 55 — around £400. MES51 with 
Drumsette — around £75. Also quantity of Dressed 
Brazilian Mahogany to build 2 consoles. Can send. 
Enquiries Tel: 041-778 2555. 
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~ CLASSIFIED 


GUITAR ADAPTOR as in E.E. Dec. 81. £3 50r 

sE. . 81, £3. ead 

built & complete. See mag for details or send 35D 

at aru clecRepy to Dominic Loughlin, 87 
reston Road, Whittle-le-Woods, Ch 

phe oa orley, Lancs 


COMPUTERS FOR SALE 


ZX81 USER-DEFINABLE graphics, create 128 extra 
characters (e.g. real ‘Space Invaders’). Build it for 
under £10. Full construction and software details 
eee A. Pennell, 14 Sweyn Road, Cliftonville, 
ent. 
2X81 + 16K RAM Sinclair built + 2 tapes, 3 books as 
new £10. Video Genie EG3003 (16K RAM) + 3 
books as new £120. Phone (0702) 43911. 
CESIL INTERPRETOR for 8K or 16K PETS (state 
which) — saves programs! Cassette — £2.50. 
Listings — £1. s.a.e. 12 x 9 or 30p postage. N. 
Stokeli, 4 Beachville Street, Sunderland, Tyne & 
Wear SR4 7NA. 
ACORN ATOM. 12K RAM, 12K ROM, PSU, leads, 
manual etc. had full service for sale. Excellent 
working condition. £240. Tel: Ashford, Kent (0233) 
23077. 
NEED CHEAP hard copy for your micro? How about 
a teletype 32ASR 75 baud printer (10 characters/ 
sec). Excellent condition — as new, £55. Basildon 
22254, around 6 p.m. best. 
TELETYPE PRINTER mechanism 20mA 110 baud 
— noisy but working, £20. 041-942 2482. 
ZX81 + 16K RAM. Sinclair tapes 1 and4, ICLtape5, 
book 30 progs, all leads and PSU. £120 o.n.o. Tel: 
Chelmsford (0245) 321606. 
2X81 QUALITY software — tape A: 10 1K games on 
cassette £2.50 or listings £3.00 includes: machine 





If you would like to place an advertisementin 
this section then here’s your chance to tell 
Maplin’s 120,000 customers what you want 
to buy or sell, absolutely free of charge. We 
will publish as many advertisements as we 
have space for. To give everyone a fair share 
of the limited space, we will print 30 words 
free of charge. Thereafter the charge is 1Op 
per word. 

Please note that only private individuals will 
be permitted to advertise. Commercial or 
trade advertising is strictly prohibited inthe 
Maplin Magazine. 

Please print all advertisements in bold 
capital letters. Box numbers are available at 
£1.50 each. Please send your advertisement 
with any payment necessary to: Classifieds, 
Maplin Mag, P.O. Box 3, Rayleigh, Essex 
SS6 8LR. 

For the next issue your advertisement must 
be in our hands by 7th July 1982. 




















































code, canyon, asteroids, shuttle, galazians, bau*, 
invasion, simon, connection, hangman, defender, 
destroyer. S.a.e. for details of tapes B40.C W/ 9 to 
A. Laird, 9 Franklin Road, Saltcoats, Ayrsfure 
KA21 5AT. 

EPSON MX80F/T printer. Viorzing orderasnew Nia 
defects. Looking for offers in excess of £259 
Kirby, Woolhampton Court, Woolnarnpton, Re 
ing, Berks. Tel: Woolhampton 3399 on Sundays 
ZX81 SINCLAIR-built, as new, mains adaptor. 
leads, manual, original packaging, under guaran- 
tee, + games tape (Super Breakout). £500.n.9 Te} 
01-485 4326 evenings. 

ZX81 + 16K RAM with PSU and all leads anc 
assorted 1K and 16K RAM games tapes. £109 ‘ei 
Milton Keynes (0908) 613919. 


VARIOUS FOR SALE 


SONY STEREO microphone, one point electret 
condenser type in brushed aluminium case, £25 
Telefunken portable radio four-waveband teax, 
£28. Cullman camera tripod, £35. Marshfieid 
(022124) 574 after 6 p.m. 

MAPLIN DISCO uncompleted project, assembdied 
pcb’s, power supply, power amps and other parts. 
Offers around £50. Chris Gilles 041-334 4154 a*er 
5 p.m. 

HI-FI TURNTABLE unit: Thorens TD150/1/ AB plus 
MC150E cartridge and spare new stylus, £38. 
“Ryecroft”, Richards Castle, Ludlow, Shropshire 
SY8 4EU. 

POCKET SCANNER 10 channel. Frequency cover- 
age 150-180MHz with ten 2m crystals, recharzge- 
able batteries and charger, as new, £40. Tel: 
Staffordshire 632600. 

MAPLIN DIGITAL thermometer module with LCD 
display, three 1kW sound to light module, £7.50 
each. RTVC/ETI TV sound tuner kit, built but no 
case, £12.50 o.n.o, Eastbourne 31200. 
COMPLETE SET of ‘Practical Electronics’, May 
1980 to February 1982 inclusive. Excellent condi- 
tion. Phone (08802) 238. 

CLEARING WORKSHOP. Magazines, tools, lots of 
new full spec components. Send s.a.e. for list to R. 
Hutchinson, 12 Arthur Street, West Kilbride, 


L 
ad 


oe 


’ Ayrshire KA23 9EN. 


ROYAL ENFIELD turbo twin 250cc + “On Two 
Wheels” motorcycling encyclopaedia. Ring Bristol 
792660 after 6 p.m. - Kim. 


WANTED 


JVC RS-7 RECEIVER. Must beinv.g.c. Cash waiting. 
Medway (0634) 70214. 

BEGINNER WISHES to break into radio control. Any 
offers of cheap secondhand equipment to J. S. 
Drane, 75 Abingdon Road, Bramhall, Stockport 
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MAPLIN’S TOP TWENTY BOOKS 


1. (1) Atari Basic Learning By Using by 
T. E. Rowley (WG55K) (See note). 

2. (2) Z80 IC’s Data Sheets (RQ54J) 
(Cat. P35). 

3. (10) Towers’ International Transistor 
Selector Update 2 by T. D. Towers 
(RR39N) (Cat. P25). 

(9) HowTo Build Your Own Solid-State 
Oscilloscope by F. G. Rayer 
(X\WO7H) (Cat. P29). 

(8) Power Supply Projects by R. A. 
Penfold (XW52G) (Cat. P29). 

6. (16) Electronic Synthesiser Projects by 
M. K. Berry (XW68Y) (Cat. P33). 
7. (15) Remote Control Projects by Owen 

) Bishop (XW39N) (Cat. P29). 

8. (14) Programming The 6502 by Rodnay 

Zaks (XW80B) (Cat. P35). 

9. (5) Model Railway Projects by R. A. 

BES Penfold (WG60Q) 


a (Seejnote): 
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10. (3) How To Make Walkie-Talkies by 
F. G. Rayer (RF18U) (Cat. P30). 

11. (-) Guide To Solar Electricity by 
Solarex Corp. (WG85G) (See note). 

12. (6) IC555 Projects by E. A. Parr 
(LYO4E) (Cat. P27). 

13. (73) The Antenna Construction Hand- 
book for Ham, CB and SWL by 
Rufus P. Turner (XW99H) (Cat. 
P30). 

14. (7) CB Projects by R. A. Penfold 
(WG73Q) (See note). 

15. (-) Byteing Deeper Into Your ZX81 by 
Mark Harrison (WG83E) (See note). 

16. (-) Understanding Your ZX81 ROM by 
Dr lan Logan (WG75S) (See note). 

17. (-) ZX81 Basic Book by Robin Norman 
(WG74R) (See note). 

18. (4) Adventures With Microelectronics 
by Tom Duncan (XW63T) (Cat. 

24) | Rea a aan 
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19. (11) Newnes Radio And Electronics e 
Engineers’ Pocket Book (RLO6G) - 
(Cat. P24). 


20. (13) Programming The Z80 by Rodnay 
Zaks (XW72P) (Cat. P36). 


Note. For prices see page 37 of this maga- 
zine. Full details of books WG55K, WG60Q 
and WG73Q were publishedinissuelofthis 
magazine while details of WG85G, WG83E, 
WSis3 and WG74R were published in 58 
sue 2. ea 
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These are our top twenty best-selling ba Oks : 
based on mail-order and shop sales during 
February, March and April 1982. Our own — 
publications and magazines are not i 
cluded. We stock over 375 different be 
relating ta electronics and the full rans 
shown in this magazi ages 2 
S7ictoug loel face 
y , 
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AMENDMEN'S TO CATALOGUE 


Dase amend your 198] catalogue 4s Page 93 
Sas Stereo headphone (LH85G) is now styled 
Pare 17/ is siightly difterently from the one shownin the 
; by the 8: ogue 


Swsok $78 ang SC are raplaced 

MACdHND amp Cover 
Tho now aMp gives 
uch improved 


104 
Ny Pug eae is bakelite and not nylon. 


“rp Page 
aye — Touch Os 7 smer (FQ14Q) 1s 250W (not 630W). 
sBanda2 Sd incon Page 115 


Order codes for Slotted Nuts are WL43W 


1240 whieh 1s (Coliet Rd Nut s!n) and WL44X (Collet Rd 


ePy 
tha D Nut 10mm). 
the } but sin ; 
ase Asis « canes lor RX38R. Ebonite Rod is now being supplied in 
ad. inste padotscrew — MYON, 
Page 120 


wet o simpler 





The 0M1500D microphone is now supplied 


Page 20 
Telescapt Acriai (L819L) row only 4f long ea NO 
Sig y tiicdker at base Page 133 


and 
Pago 22 
NID67 
: 

is ? 


Imm light guide (XR56L) now being sup- 
pled with black protective sheath. Overall 
dia. 22mm 


Page 137 


pdaptor (YB22Y) and (XXO9K) are 
¥ the same tem and shou'd be ordered 
xx OSK) Ths new adaptor will deliver 
OmA max and may be switched to any of 
ollowing voltages. 3V, 4 5V 6V.75V. 9V The spacesound units are now being sup- 
and 12V DC plied in slightly different sizes. 

Page 47 Page 154 ; 
X¥]7T ang XYISU are now being supplied in BB67xX (3600 VCF Mtg Bkt) should be 
asmatiersze New size is 33x12. (835% included in the list under the heading 


oes 
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305mm) “Mounting Brackets”. 
Page 70 Page 177 
Electric pump XY74R 1s now supplied — The belt-drive turntable XB25C is now being 


supplied without an on/off switch making it 


comp! ete with a pressure gauge I 
suitable only for use in disco’s etc. 


Suppressor capacitor HWO2C 1s luF 





CORRIGENDA 


The following errors in previous issues have come to our 
attention since the last issue was published. We offer our 
sincere apologies for any inconvenience caused. 


Issue 1 

Page 3 In Figure 1, R70, aMin Res 100k should be 
shown between the wiper of RV13 andIC12 
pin 3/C38. iS 

Page 4/5 The pcb legend and Figure 7 are incorrect. _ 


The resistor marked R33 that is next to. 
R32 should be R31. And the resistor 
pens,” R25 that is next to R27 7 should 
be R2 % 
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> MPG METER; 
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Pare £2.40 ) a year well caWeve fete 
_ Maplin Magazine to your door 


ee ne 


coming in the next four issues. And more more amazing 
special — like the ones in this issue. P 


igs i ace a 
pri He re 
; for just £2.40 a year 

76. 


Gees mallet (a order now 
cheque or posta Mu ia 
FOUR ON SALE 1: cheney oul agesroml 
Sends coun wih you oe 
ia ea To a s 

Maplinjefe ctronic S UPE plies Ltd., 

Box 3) Rayleigh, Essex/SS6\8LR 

2,40 lls post overseas) for year’s SUDSCrip- 


eernasooesesersseeree beer eseee 


Perce retereeseeere?t 


The shaft is round eo squ he pictu 
stylus 3] is also rearectl qa <P 


with one bottle of fluic { 
Page 186 eet os: 
Cassette Splicer (YW90X) is 
ea wily one reel. of splicing 
as MJE2955) i is now reine sup 
TIP2955 and QH56L (MJE3055) asT 

Please note Vcs0 is now 10OV, Vesois no 
Ic (max) is now 15A, and the pin-out | 
style P3c. 


Page 229 
In suggested PSU for LM383. the top e 





jo 
the Std Res 100R should be connected t the ag 


collector of Ql NOT the emitter. 
Page 232 


te ¢ 
The pin-outs for the NE571 and TDA3410 7 


are swapped over. P) 


Page 235 
The delay given by the TDAL022 is between 


512us and 51.2ms and not as s stated in 


line 2. 


Page 243 it A : ‘”, i 
In Parts List Cll is BXL1M price 9p, 


Page 245 J os 
The IC pin numbers in the right-t hand” 


drawing under the heading LM3911 are 
incorrect. The left: hand drawing is correct. 


f ag ; 

Ls, eee crm 
cut: out 2 ; 
Page 282 32 

Foot 


Ei tet (a) is foproved) with: wen 


Re 53T) contac 
10 file: les, ‘there is one tat warding ae an one 
hand d file, not two of each. EY: 
be prscensi28 “hides 

The ie alphabetica ede Under sist neorrect 


a "Semiconductor Finder” should come after ‘ 
a If-Tappers) Ere), SSIS ts” e cotter 
, see “ * : 


is now being suppl 
= Theseltwo oes 


> Page 266 
Small Thermpath (HQOOA) is now supp led 
‘in 10g tubs 


(re One enoa phys phys: 
but it Beaty 


age 276 
je a 
tswitch — ) Is uppie ed ath a 
n plug | tedito the | ead a 
e 299 ey > 
t 


iditional im Sat eeea tena rs for 
/2\5%4) and at ninals, 
e301 

eedle file. e 


% a 


Res - 


e 10b, fall the transistors) ak 
Eg bo rants oan metal insert 


"upwards. he ad 


oa 


Inthe Common/PSU pa 
apa ‘Min Res 
gure 2 on nae A 
gure 2 the battery connections frou) 


list, RL should) 
error also occurs 5 


Stato Sa, Black iwireltoloie a 
Lee ei horn is not | cecorsy 


onthe 
Ta Sse 


om: Restore 


Introduction 

The basis of the MPG meter is to 
take two signals, one for fuel flow and 
one. for or distance, and 
P oduce from them a digital display o 

aie In order to accom- 
frodate’a wide vat ct vehicles. tDe 
Scan includes a variable scaling 
factor. This is calculated fora particu: 
Jar vehicle and then set usinglinks B1 
to B8. 
Calibration 

To ensure that the display gives a 
ree eading of mpg, it is obvious 
eran at the’ scaling factor is. 

and the article may not 

Raeraitonte Clear. is 
The equation for calculat- 
ing the factor ‘niss— 


—— 
: 


The values which need to be known 
fst are thus X and, Thevalue ofXis 
the division ratio of IC6, andjis set Ry 
making only one of the'links|Al to A7 
ae having the value shown in the 
The) value of ‘8" referred to in’ the 
article (655) would|thus be obtained 
by connec ing)Link Ad: 

The valuelof’Vucan)be obtained in 
‘one’ of two) ways, either from) the 


Se aa aaa 


oe nae b 
is error 


alsooccursinFigurel — 


R: : FURTHER NOTES 


vehicle manufacturers as the number 
of turns ofthe speedocable permile 
travelled) or by using the method — 
explainedin connectionwithFigure’S 
of the article: igthelturpsipedinileg 
figure is known then’ an 
CaCI GorteD ara mula is'— 


Y = (Turns per mile), 
Cums pecmie) 


aie eee is to be found 

g the meter itself, then\Link Aor, 

Ics i first omitted ec ae | made) 
' This will’ enable’ the 
value of ‘Y? 6 be found 
Sedegererminsoacioc n 


eee earn calibration, the 
value of X’ may be chosen and then 
‘ GeleEtoe Tee is.then setae 


SE ett 
B: reme er ote oremove 
ints snot needed. age 

ang ose: 
ERS De oho caoa 


Ne te the gearbox or 
back-ax _changing he 6 will involve: 
a re-calculation of ‘n' and hence a 


resetting of Links Bl to B8), 


q 
| 
} Link 
J 
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1 , Low CosT 
YIGH-RELIABILITY 


ELEPHONE 
EXCHANGE 


for your home, office or factory. 


Expandable from 4 extensions up to 32 extensions, 
the exchange features electronic switching, very 
small size and silent operation. May be used with 
standard British Telecomm phones or with our very 
low-cost push-button telephones. Standard 2-wire 
connection to telephones. All phones are powered 
from the 2-wire line; a mains connection is only 
required at the exchange. All the usual tones are 
generated: ringing, ring tone, dial tone, busy tone, 
unused number tone. Ringing is different from 
standard 8.1. ring for ease of identification. 

No call can be interrupted or overheard by another 
caller. Up to 8 separate calls can be in progress 

at any one time (in full 32-extension system). 
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MORE ATTACHMENTS FOR OUR 
HOME SECURITY SYSTEM 


Build our ultrasonic intruder detector. This low-cost 
easy to build unit will cover most domestic 
rooms with just the one unit. Simple 2 

or 4-wire connection to main alarm 
box with monitoring of the cable. 
Also in our next issue an infra-red 
beam break detector. 


FREQUENCY 
COUNTER 


Range 10Hz to 650MHz with 
electronically switched ranges 
and high sensitivity input 
(approximately 1OmV). Mains 
operation or 12V DC input. 
Complete kit available including 
front panel. (Held:over through 
lack of space.) 


ZX81 PROJECTS 


More exciting projects for your ZX81. 
Two novel projects in our next issue that 
allow your ZX81 to do even more for you. 




















AMPLIFIER REMOTE 
CONTROL UNIT 


Build this remote control unit 
for use with the amplifier described 
in this issue. Infra-red control of volume, 
bass, treble and balance. Just sit back and 
adjust the sound! 




































MORE MODEL 
TRAIN PROJECTS 


Part 3 of our model train 

controller shows how to effect 

point control and automatic loop 

switching. In addition we describe 
how to detect when a train is — 

in a particular section. 












| ” PLUS all our regular features and articles. 


WATCH OUT FOR OUR NEXT 
EXCITING ISSUE — DON'T MISS IT! 
ON SALE 13th AUGUST 1982 


‘£. 
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ARTI hr peer tT PISITI IAA SII eae 


3 Consoles agailable: 


Atari 400 with 16K RAM(AF36P) £299 
Atari 400 with 32K RAM(AF37S)£395 ——— 
Atari 860 with 16K RAM (AFO2C) £599 = 


Lots of other hardware: 16K RAM Module (AFO8J) £64.00 
Cassette Recorder (AF28F) £55.00 32K RAM Module (AF44X) £125.35 
Disk Drive (AFO6G) £345.00 32K Upgrade for 400 (AF45Y) £75.00 
Thermal Printer (AFO4E) £265.00 Floppy Disk _ (YX87U) £2.75 
Printer Interface for 400  (AF41U) £49.95 Le Stick (AC45Y) £24.95 
Printer Interface for 800 (AF42V) £49.95 Joystick Controllers (AC37S) £13.95 
Interface Module (AF29G) £135.00 For full details ask for our hardware leaflet 
Versawriter (AF43W) £169.00 (XH54J) SAE appreciated 


NOW YOU CAN JOIN THE U.K. ATARI COMPUTER CWNER’s CLUB. An independent user's group. 
Four issues of the club magazine for only £1.60: Address your subscription to Graham. 


THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 








































Adventure Games Page Flippin -C-16K-(BO55K) £9.95 __ Poker Solitaire -C-16K-(BO17T) £10.95 
Star Warrior -C-32K-(BQ24B) £28.95 Page Flipping -D-24K-(BOS56L) £10.95 Biackjack -C-8K-(YG62S) £8.95 
Rescue At Rigel -C-32K-(BO21X) £22.45 MasterMemoryMap —-Wallchart-(XH57M) +£4.00 Fast Gammon -C-8K-(YL33L) £13.95 
Invasion Orson -C-32K-(BO23A) £18.95 Reversi (Othello-type) -C-16K-(BO19V) £14.95 
Datestonesof Ryn -C-32K-(BO22Y) £14.95 - Business Programs Gomoko -C-16K-(BO18U) £14.95 
Galactic Empire -C-24K-(BQ140) £14.95 Visicalc -D-32K-(YL39N) £119.95 Hangman -C-8K-(YG54J) £8.95 
Hi-Res Adventure // 2 -0-48K-(BO25C) £24.95 Word Processor -D-32K-(YG42V) £85.00 Humpty Dumpty & Jack & Jill -C- 16K-(BO38R) £19 95 
Analog Adventure -0-32K-(BO33L) £24.95 Calculator -D-24K-(YGSOE) £16.95 Hickory Dickory Dock -C-16K-(BO39N) £19 95 
Adventure Land -C-24K-(BQO0A) £14.95 Graph—It . -C-16K-(YGS1F) £11.95 British Heritage : 
Pirates Adventure -C-24K-(BQ01B) £14.95 Statistics -C-16K-(YG52G) £11.95 : cig;saw buzzes -C-16K-(BO40T) £19.95 
Mission Impossible -C-24K-(BQ02C) £14.95 ~ uropean Scene 
Voodoo Castle “€-2ak (80030) £14 95 Siarhacers  ———-E-BK-(YGBGW) £29.95 Jig-Saw Puzzles -C-16K-(B0414) £19 95 
The Count -C-24K-(BOO4E) £14.95 io Sakrs A AtariSatari(25Programs) -C-16K-(BO49D) £18.95 
Asteroids -E-8K-(YG600) £29.95 
Strange Odyssey -C-24K- (BQO5F) £14.95 S Invaders -E-8K-(YG70M) £24.50 Atari Safari (25 Programs) -D-16K-(BQ50E) £24 95 
Mystery Fun House -C- 24K-(BO06G) £14.95 a cis Corned -E-BK-(YGB4U) £29.95 Mind Bogglers(3 Programs) -C-16K-(YL38R) £8 95 
Pyramidot Doom ab aeaKs (BOOTH RETA 99 Super Breakout -E-8K-(YG67X) £29.95 Music Programs 
Ghost Town -C-24K-(BO08J) £14.95 Tari Trek -C-24K-(YL36P) £8.95 Music Composer -E-8K-(YG48C) £32 50 
Savage lsiand I A Nr eee Star Trek 3.5 -C-32K-(BO15R) £14.95 Music Composer) -C-16K-(BO34M) £9.95 
pease al See IVGSaH} £8.95 Race In Space -C-16K-(BQ350) £14.95 Computer Languages 
Kin ees -C-8K-(YG55K) £8.95 Shooting Gallery -C- 16K - (BO36P) £14.95 BasicA + -0-48K-(BQ31J) £52 50 
ing Mountain Shoo! “C-16K-(BO12N) £10.95 Operating SystemA + -D-48K-(BO30H) £52.50 
Teach-Yourself Programs Jawbreaker -D-48K-(BO26D) £22.95 Basic A+ & 
ConversationalFrench  -5C-16K-(YG44X) £32.50 Basketball -E-8K-(YG6IR) £29.95 Operating System A + -D-48K -(BQ32K) £99 50 
ConversationalGerman -5C-16K-(YG45Y) £32.50 Tank Trap -C-16K-(YL34M) £8.95 QS Forth -D-24K-(YL29G) £49.95 
ConversationalSpanish -5C-16K-(YG46A) £32.50 Tank Trap -0-32K-(YL350) £11.95 Pilot -E&2C-8K-(YG69A) £49.50 
Conversational Italian -5C- 16K-(YG47B) £32.50 Home Game Programs Utilities 
Touch Typing -2C-16K-(YG49D) £14.95 Scram -C-16/24K-(YG58N) £12.95 30-Super Graphics -0-48K-(BO28F) £29 95 
States & Capitals “C-24K-(YGS6L) £8.95 Thunder Island -C- 16K (BO37S) £10 95 3D-Super Graphics -C-48K-(BQ29G) £29 95 
European Countries & M) £8.95 Rotaling Tilt -C-16K-(BO48C) £14.95 AtariWorld (Graphics) -D-48K-(BQ27E) £43 95 
Capitals “C-16K-(YGS7M) £8. Lunar Lander -C-16K-(BQ16S) £10.95 Assembler Editor -E-8K-(YG6BY) £34.50 
Learn Programming Jumbo Jet Lander -C-16K-(BQ46A) £29.95 Assembler ~C-16K-(YL32K) £16.95 
InvitationtoProgramming -C-8K-(YG43W) £11.95 Submarine Commander -C-16K-(BO47B) £24 50 6502 Disassembler -C-8K-(YL30H) £895 
Basics of Animation -C-32K-(BO57M) £9.95 Sunday Golf -C- 16K -(BO13P) £10 95 6502 Disassembler -O0-8K-(YL31J) £11.95 
Basics of Animation -D-32K-(BO58N) £10.95 Darts -C- 16K -(BO42V) £19.95 Character Generator -C-16K-(YL27E) £9.97 
Player Missile Graphics -C-16K-(BO59P) £18.95 Tournament Pool -C-16K-(BO45Y) £19 95 Character Generator -D-16K-(YL28F) £12 50 
Player Missile Graphics -D-24K-(BO600) £19.95 Snooker & Billiards ~C-16K-(BO44X) £19 95 Telelink -E- 8K-(YG59P) £14.95 
Display Lists -C-16K-(BO51F) £9.95 Chess ae 8K-(YG63T) £29.95 
Display Lists -0-24K-(BO52G) £10 95 Microchess -C-16K-(YL40T) £15.95 Key C =Cassette, 0 = Disk, £ =Cartridge, 
Horiz/Vertical Scroll -C-16K-(B053H) £9.95 Checker King -C-16K-(YL41U) £15 95 2C = 2 Cassettes etc 8K, 16K etc. shows 
Horiz/Vertical Scroll -D-24K-(BO54J) £10.95 Cribbage & Dominoes -C-1GK-(BO43W) £14 95 minimum memory requirement 


Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2. 


NEW TITLES THIS MONTH — Arcade Games: K-RAZY SHOOT OUT—E—16K—(BQ63T) £29.95. 
GHOST HUNTER—C—16K—(BQ64U) £24.50. 


Lots of exciting new software titles available soon. Keep in touch with Maplin! 
Subscribe now to America’s leading Atari-only magazine — Analog — 6 Issues per year for just £9.00. Order as GG24B, 





Demonstrations at our 


shops NOW 
See the 
159-161 King St? Atari's in action at 


ammer 
Tel: 01:748 0926 “9 


OF at 284 London R 
Westcliff-on. Sea, Ease! 
Tel: a 554000 










Maplin Electronic Supplies Ltd 
P.O. Box 3, Rayleigh, Essex. 
[LIT Tel: Southend (0702) 
I al | 552911/554155. 


Note: Order codes shown in brackets. Prices include VAT and Postage and Packing 
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